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NOVEL METHODS OF DIAGNOSING AND TREATING BREAST CANCER, COMPOSITIONS, AND 
METHODS OF SCREENING FOR BREAST CANCER MODULATORS 

FIELD OF THE INVENTION 

The invention relates to the identification of expression profiles and the nucleic acids involved in breast 
cancer, and to the use of such expression profiles and nucleic acids in diagnosis, prognosis and 
treatment of breast cancer. The invention further relates to methods for identifying and using 
candidate agents and/or targets which modulate breast cancer. 

BACKGROUND OF THE INVENTION 

Breast cancer is a significant cancer in Western populations. It develops as the result of a pathologic 
transformation of normal breast epithelium to an invasive cancer. There have been a number of 
recently characterized genetic alterations that have been implicated in breast cancer. However, there 
is a need to identify all of the genetic alterations involved in the development of breast cancer. 

Imaging of breast cancer for diagnosis has been problematic and limited. In addition, dissemination of 
tumor ceils (metastases) to locoregional lymph nodes is an important prognostic factor; five year 
survival rates drop from 80 percent in patients with no lymph node metastases to 45 to 50 percent in 
those patients who do have lymph node metastases. A recent report showed that micrometastases 
can be detected from lymph nodes using reverse transcriptase-PCR methods based on the presence 
of mRNA for carcinoembryonic antigen, which has previously been shown to be present in the vast 
majority of breast cancers but not in normal tissues. Liefers et al., New England J. of Med. 339(4):223 
(1998). 

Thus, methods that can be used for diagnosis and prognosis of breast cancer would be desirable. 
While academia and industry has made an effort to identify novel sequences, there has not been an 
equal effort exerted to identify the function of the novel sequences. For example, databases show the 
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sequence of accession number W72838, but there no data correlating this sequence with a function, 
much less a disease state. Accordingly, provided herein are methods that can be used in diagnosis 
and prognosis of breast cancer. Further provided are methods that can be used to screen candidate 
bioactive agents for the ability to modulate breast cancer. Additionally, provided herein are molecular 
targets for therapeutic intervention in breast and other cancers. 

SUMMARY OF THE INVENTION 

The present invention provides methods for screening for compositions which modulate breast cancer. 
Also provided herein are methods of inhibiting proliferation of a cell, preferably a breast cancer cell. 
Methods of treatment of cancer, as well as compositions, are also provided herein. 

In one aspect, a method of screening drug candidates comprises providing a cell that expresses an 
expression profile gene or fragments thereof. Preferred embodiments of the expression profile gene 
are genes which are differentially expressed in cancer cells, preferably breast cancer cells, compared 
to other cells. Preferred embodiments of expression profile genes used in the methods herein include 
but are not limited to the group consisting of BCR3, BCQ8, BCQ5, BCH1, BCN1, BCN2, BCN5, BC02, 
BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2; fragments of the proteins of this group are also 
preferred. In another embodiment, a nucleic acid is selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
1 1, or 12. Preferred nucleic acids are in Figure 10, more preferably Figure 11, and most preferably in 
Figure 12. The method further includes adding a drug candidate to the cell and determining the effect 
of the drug candidate on the expression of the expression profile gene. 

in one embodiment, the method of screening drug candidates includes comparing the level of 
expression in the absence of the drug candidate to the level of expression in the presence of the drug 
candidate, wherein the concentration of the drug candidate can vary when present, and wherein the 
comparison can occur after addition or removal of the drug candidate. In a preferred embodiment, the 
cell expresses at least two expression profile genes. The profile genes may show an increase or 
decrease. 

Also provided herein is a method of screening for a bioactive agent capable of binding to a breast 
cancer modulator protein (BCMP), the method comprising combining the BCMP and a candidate 
bioactive agent, and determining the binding of the candidate agent to the BCMP. Preferably the 
BCMP is a protein or fragment thereof selected from the group consisting of BCR3, BCQ8, BCQ5, 



BCH1, BCN1, BCN2, BCN5, BC02, BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2. In another 
embodiment, the protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, or 12. Preferred nucleic acids are in Figure 10, more preferably Figure 11, and most preferably in 
Figure 12. 

5 Further provided herein is a method for screening for a bioactive agent capable of modulating the 

activity of a BCMP. In one embodiment, the method comprises combining the BCMP and a candidate 
bioactive agent, and determining the effect of the candidate agent on the bioactivity of the BCMP. 
Preferably the BCMP is a protein or fragment thereof selected from the group consisting of BCR3, 
BCQ8, BCQ5, BCH1, BCN1, BCN2, BCN5, BCQ2, BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2. In 
10 another embodiment, the protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 4, 5, 6, 7, 
M 8, 9, 10, 11, or 12. Preferred nucleic acids are in Figure 10, more preferably Figure 11, and most 

1 II preferably in Figure 12. 

\M 

T.l Also provided is a method of evaluating the effect of a candidate breast cancer drug comprising 

51 administering the drug to a transgenic animal expressing or over-expressing the BCMP, or an animal 

1% lacking the BCMP, for example as a result of a gene knockout. 

r% 
■«# 
■ 

^ Additionally, provided herein is a method of evaluating the effect of a candidate breast cancer drug 

jj| comprising administering the drug to a patient and removing a cell sample from the patient. The 

=3 expression profile of the cell is then determined. This method may further comprise comparing the 
— expression profile to an expression profile of a healthy individual. 

2 0 Moreover, provided herein is a biochip comprising a nucleic acid segment which encodes a breast 

cancer protein, preferably selected from the group consisting of BCR3, BCQ8, BCQ5, BCH1, BCN1, 
BCN2, BCN5, BC02, BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2, or a fragment thereof, wherein the 
biochip comprises fewer than 1000 nucleic acid probes. Preferably at least two nucleic acid segments 
are included. In another embodiment, the nucleic acid selected from Figures 1 , 2, 3, 4, 5, 6, 7, 8, 9, 
25 1 0, 1 1 , or 12. Preferred nucleic acids are in Figure 10, more preferably Figure 1 1 , and most preferably 
in Figure 12. 

Furthermore, a method of diagnosing a disorder associated with breast cancer is provided. The 
method comprises determining the expression of a gene which encodes a breast cancer protein 
preferably selected from the group consisting of BCR3, BCQ8, BCQ5, BCH1, BCN1, BCN2, BCN5, 
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BC02, BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2 or a fragment thereof in a first tissue type of a 
first individual, and comparing the distribution to the expression of the gene from a second normal 
tissue type from the first individual or a second unaffected individual. In another embodiment, the 
protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, or 12. 
Preferred nucleic acids are in Figure 10, more preferably Figure 11, and most preferably in Figure 12. 
A difference in the expression indicates that the first individual has a disorder associated with breast 
cancer. 

In another aspect, the present invention provides an antibody which specifically binds to a breast 
cancer protein, preferably selected from the group consisting of BCR3, BCQ8, BCQ5, BCH1, BCN1, 
BCN2, BCN5, BC02, BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2, or a fragment thereof. In another 
embodiment, the protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
1 1 ( or 12. Preferred nucleic acids are in Figure 1 0, more preferably Figure 1 1 , and most preferably in 
Figure 12. In a preferred embodiment, the fragment of BCH1 is selected from BCH1p1 and BCH1p2. 
Other preferred fragments for the breast cancer proteins are shown in the figures. Preferably the 
antibody is a monoclonal antibody. The antibody can be a fragment of an antibody such as a single 
stranded antibody as further described herein, or can be conjugated to another molecule. In one 
embodiment, the antibody is a humanized antibody. 

In one embodiment a method for screening for a bioactive agent capable of interfering with the binding 
of a breast cancer protein (BCMP) or a fragment thereof and an antibody which binds to said BCMP or 
fragment thereof. In a preferred embodiment, the method comprises combining a BCMP or fragment 
thereof, a candidate bioactive agent and an antibody which binds to said BCMP or fragment thereof. 
The method further includes determining the binding of said BCMP or fragment thereof and said 
antibody. Wherein there is a change in binding, an agent is identified as an interfering agent. The 
interfering agent can be an agonist or an antagonist. Preferably, the antibody as well as the agent 
inhibits breast cancer. 

In a further aspect, a method for inhibiting breast cancer is provided. In one embodiment, the method 
comprises administering to a cell a composition comprising an antibody to a breast modulating protein, 
preferably selected from the group consisting of BCR3, BCQ8, BCQ5, BCH1, BCN1, BCN2, BCN5, 
BC02, BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2, or a fragment thereof. In another embodiment, 
the protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12. 
Preferred nucleic acids are in Figure 10, more preferably Figure 11, and most preferably in Figure 12. 



The method can be performed in vitro or in vivo, preferably in vivo to an individual. In a preferred 
embodiment the method of inhibiting breast cancer is provided to an individual with cancer. As 
described herein, methods of inhibiting breast cancer can be performed by administering an inhibitor 
of breast cancer protein activity, including an antisense molecules, and preferably small molecules. 

5 Also provided herein are methods eliciting an immune response in an individual. In one embodiment a 
method provided herein comprises administering to an individual a composition comprising a breast 
modulating protein, preferably selected from the group consisting of BCR3, BCQ8, BCQ5, BCH1, 
BCN1, BCN2, BCN5, BC02, BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2, or a fragment thereof. In 
another embodiment, the protein is encoded by a nucleic acid selected from Figures 1, 2, 3, 4, 5, 6, 7, 
10 8, 9, 10, 11, or 12. Preferred nucleic acids are in Figure 10, more preferably Figure 11, and most 
M preferably in Figure 12. In another aspect, said composition comprises a nucleic acid comprising a 

[II sequence encoding a breast modulating protein, preferably selected from the group consisting of 

S1I BCR3, BCQ8, BCQ5, BCH1, BCN1, BCN2, BCN5, BC02, BCX2, BCJ7, BCY3, BCX3, BCA2 and 

Lit 

7*$ BCR2, or a fragment thereof. In another embodiment, the nucleic acid is selected from Figures 1, 2, 3, 

life 4, 5, 6, 7, 8, 9, 10, 1 1, or 12. Preferred nucleic acids are in Figure 10, more preferably Figure 11, and 
most preferably in Figure 12. 

-■SiRfc 

Further provided herein are compositions capable of eliciting an immune response in an individual. In 
i ?| one embodiment, a composition provided herein comprises a breast modulating protein, preferably 
CI selected from the group consisting of BCR3, BCQ8, BCQ5, BCH1, BCN1, BCN2, BCN5, BC02, 

^0 BCX2, BCJ7, BCY3, BCX3, BCA2 and BCR2, or a fragment thereof, and a pharmaceutical^ 

acceptable carrier. In another embodiment, the protein is encoded by a nucleic acid selected from 
Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12. Preferred nucleic acids are in Figure 10, more preferably 
Figure 11, and most preferably in Figure 12. In another embodiment, said composition comprises a 
nucleic acid comprising a sequence encoding a breast modulating protein, preferably selected from 
25 the group consisting of BCR3, BCQ8, BCQ5, BCH1, BCN1, BCN2, BCN5, BC02, BCX2, BCJ7, BCY3, 
BCX3, BCA2 and BCR2, or a fragment thereof, and a pharmaceutically acceptable carrier. In another 
embodiment the nucleic acid is selected from Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12. Preferred 
nucleic acids are in Figure 10, more preferably Figure 11, and most preferably in Figure 12. 

A method of neutralizing the effect of a breast cancer protein, preferably selected from the group 
3 0 consisting of BCR3, BCQ8, BCQ5, BCH1, BCN1, BCN2, BCN5, BC02, BCX2, BCJ7, BCY3, BCX3, 
BCA2 and BCR2, or a fragment thereof, is also provided. Preferably, the method comprises 
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contacting an agent specific for said protein with said protein in an amount sufficient to effect 
neutralization, in another embodiment, the protein is encoded by a nucleic acid selected from Figures 

I, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12. Preferred nucleic acids are in Figure 10, more preferably Figure 

II, and most preferably in Figure 12. 

In another aspect of the invention, a method of treating an individual for breast cancer is provided. In 
one embodiment, the method comprises administering to said individual an inhibitor of BCH1 . In 
another embodiment, the individual is non-responsive to an anti-estrogen and is positive for estrogen 
receptor. Optionally, the method further comprises administering an anti-estrogen to said individual. 

Also provided herein is method for determining the prognosis of an individual with breast cancer 
comprising determining the level of BCH1 in a sample, wherein a high level of BCH1 indicates a poor 
prognosis. Moreover, in yet another aspect of the invention, a method is provided for determining 
whether an individual with breast cancer will be non-responsive to anti-estrogen therapies comprising 
determining the level of BCH1 wherein a high level of BCH1 indicates that an individual will be non- 
responsive. Preferably, the methods herein are used to identify persons who are tamoxifen resistant. 

Novel sequences are also provided herein. Other aspects of the invention will become apparent to the 
skilled artisan by the following description of the invention. 

DETAILED DESCRIPTION OF THE FIGURES 

Figure 1 provides the Accession numbers for genes, including expression sequence tags, 
(incorporated in their entirety here and throughout the application where Accession numbers are 
provided), downregulated in tumor tissue compared to normal breast tissue. 

Figure 2 provides the Accession numbers for genes, including expression sequence tags, 
downregulated in tumor tissue compared to normal breast tissue. 

Figure 3 provides the Accession numbers for genes, including expression sequence tags, 
downregulated in tumor tissue compared to normal breast tissue. 

Figure 4 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal breast tissue. 



Figure 5 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal breast tissue. 

Figure 6 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal breast tissue. 

Figure 7 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal breast tissue. Open reading frames in the sequences have been 
characterized as having a signal sequence (SS), a transmembrane domain (TM) or other. 

Figure 8 provides the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal breast tissue. Specifically, one column shows the ratio of 
expression of the indicated gene in breast tumor tissue compared to other body tissues, and another 
column shows the ratio of expression of the indicated gene in breast tumor tissue compared to normal 
breast tissue. 

Figure 9 depicts the Accession numbers for genes, including expression sequence tags, upregulated 
in tumor tissue compared to normal breast tissue. 

Figure 10 depicts a preferred group of 1007 Accession numbers for genes, including expression 
sequence tags, upregulated in tumor tissue compared to normal breast tissue. 

Figure 1 1 depicts a preferred group of 123 Accession numbers for genes, including expression 
sequence tags, upregulated in tumor tissue compared to normal breast tissue. 

Figure 12 depicts a preferred group of 10 Accession numbers for genes, including expression 
sequence tags, upregulated in tumor tissue compared to normal breast tissue. 

Figure 13 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a breast cancer protein provided herein, BCR3. The start and stop codons are underlined. 

Figure 14 shows an embodiment of an open reading frame of a nucleic acid encoding BCR3, wherein 
the start and stop codons are underlined. 



Figure 15 shows an embodiment of an amino acid sequence of BCR3. The signal peptide is 
underlined and the transmembrane domain is shaded, in a preferred embodiment, a soluble form of 
BCR3 is provided wherein the signal peptide is deleted or preferably naturally cleaved, and the 
transmembrane domain is deleted, inactivated, or BCR3 is truncated to exclude the transmembrane 
domain. 

Figure 16 shows the amino acid sequence of BCR3p1 and BCR3p2. 

Figure 17 shows the relative amount of expression of BCR3 in various samples of breast cancer tissue 
(dark bars) and many normal tissue types (light bars). 

Figure 18 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a breast cancer protein provided herein, BCQ8. The start and stop codon are underlined. 

Figure 1 9 shows an embodiment of an open reading frame of a nucleic acid encoding BCQ8, wherein 
the start and stop codons are underlined. 

Figure 20 shows an embodiment of an amino acid sequence of BCQ8. The signal peptide is 
underlined twice and the transmembrane domain is underlined. In a preferred embodiment, a soluble 
form of BCQ8 is provided wherein the signal peptide is deleted, and the transmembrane domain is 
deleted, inactivated, or BCQ8 is truncated on either end as desired, to exclude the transmembrane 
domain. 

Figure 21 shows the amino acid sequence of BCQ8p1 and BCQ8p2. 

Figure 22 shows the relative amount of expression of BCQ8 in various samples of breast cancer 
tissue (dark bars) and many normal tissue types (light bars). 

Figure 23 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a differentially expressed protein provided herein, human BCQ5. 

Figure 24 shows an embodiment of an open reading frame of a nucleic acid encoding human BCQ5. 
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Figure 25 shows embodiments of amino acid sequences of BCQ5 by providing an alignment wherein 
human is above mouse which is above rat. 

Figure 26 shows the amino acid sequence of BCQ5p1, BCQ5p2 and BCQ5p3. 

Figure 27 shows the relative amount of expression of BCQ5 in various samples of breast cancer 
5 tissue, colorectal cancer tissue, angiogenesis models wherein tubes are formed from endothelial cells, 
and normal tissue types. 

Figure 28 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a differentially expressed protein provided herein, mouse BCQ5. 

1 ll Figure 29 shows an embodiment of an open reading frame of a nucleic acid encoding mouse BCQ5. 

: Ml 

IB 

llQ Figure 30 shows an embodiment of a nucleic acid (partial mRNA) which includes a sequence which 

ijl encodes a differentially expressed protein provided herein, rat BCQ5. 

i3 Figure 31 shows an embodiment of a partial open reading frame of a nucleic acid encoding rat BCQ5. 

; 

j jl Figure 32 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
O a breast cancer protein provided herein, BCH1 . Start and stop codons are underlined. 

15 Figure 33 shows an embodiment of an open reading frame of a nucleic acid encoding BCH1, wherein 
start and stop codons are underlined. 

Figure 34 shows an embodiment of an amino acid sequence of BCH1. In a preferred embodiment, 
isolated BCH1 excludes the signal sequence, amino acids 1-19. 

Figure 35 shows the amino acid sequence of BCH1p1 and BCH1p2 (below). 

2 0 Figure 36 shows the relative amount of expression of BCH1 in various samples of breast cancer tissue 

(dark bars) and many normal tissue types (light bars). 
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Figure 37 shows a graph correlating expression of estrogen receptor (ER) (vertical bar) and BCH1 
(horizontal bar) with localization to the nucleus (diamonds) or the cytoplasm (squares). 

Figures 38A and 38B show breast carcinoma tissue specimens having high levels of BCH1 expression 
as indicated by anti-BCH1 antibodies. 

Figures 39A and 39B show samples taken from the tissues shown in Figures 38A and 38B 
respectively, wherein anti-estrogen receptor antibodies indicate that estrogen receptor is localized 
exclusively to the cytoplasm. 

Figures 40A and 40B show breast carcinoma tissue specimens having low levels of BCH1 expression 
as indicated by anti-BCH1 antibodies. 

Figures 41 A and 41 B show samples taken from the tissues shown in Figures 40A and 40B 
respectively, wherein anti-estrogen receptor antibodies indicate that estrogen receptor in low BCH1 
expression tissue does not correlate with estrogen receptor localization. 

Figure 42 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a breast cancer protein provided herein, BCN1. Start and stop codons are shaded, and Accession 
number AA41 9622 sequence is underlined. 

Figure 43 shows an embodiment of an amino acid sequence of BCN1. A putative transmembrane 
domain is predicted to be at least at approximately positions 201-217 and 67-83. The protein may be 
a type ilia membrane protein and may have additional transmembrane domains. 

Figure 44 shows the amino acid sequence of BCN1p1 and BCN1p2. 

Figure 45 shows the relative amount of expression of BCN1 in various samples of breast cancer tissue 
(dark bars), colon cancer tissue (light bars) and many normal tissue types (medium light dotted bars). 

Figures 46A-46D show an embodiment of a nucleic acid (mRNA) which includes a sequence which 
encodes a breast cancer protein provided herein, BCN2. Start and stop codons are shaded, and 
Accession number AA428090 sequence is underlined. 
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Figure 47 shows an embodiment of an amino acid sequence of BCN2. 

Figure 48 shows the relative amount of expression of BCN2 in various samples of breast cancer tissue 
(dark bars), colon cancer tissue (light bars) and many normal tissue types (medium light dotted bars). 

Figures 49A-49B show an embodiment of a nucleic acid (mRNA) which includes a sequence which 
encodes a breast cancer protein provided herein, BCN5. Start and stop codons are shaded, and 
Accession number R51309 sequence is underlined. 

Figure 50 shows an embodiment of an amino acid sequence of BCN5. A putative signal sequence is 
shaded and preferred sequence is underlined. 

Figure 51 shows the relative amount of expression of BCN5 in various samples of breast cancer tissue 
(dark bars), colon cancer tissue (light bars) and many normal tissue types (medium light dotted bars). 

Figure 52 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a breast cancer protein provided herein, BC02. Start and stop codons are underlined. 

Figure 53 shows an embodiment of an open reading frame of a nucleic acid encoding BC02. 

Figure 54 shows an embodiment of an amino acid sequence of BC02. 

Figure 55 shows an alignment of amino acids for human BC02 above mouse BC02. 

Figure 56 shows the relative amount of expression of BC02 in various samples of breast cancer 
tissue (dark bars) and many normal tissue types (light bars). 

Figure 57 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a breast cancer protein provided herein, BCX2. Start and stop codons are underlined. 

Figure 58 shows an embodiment of an open reading frame of a nucleic acid encoding BCX2. 

Figure 59 shows an embodiment of an amino acid sequence of BCX2. 
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Figure 60 shows the relative amount of expression of BCX2 in various samples of breast cancer tissue 
(dark bars) and many normal tissue types (light bars). 

Figure 61 shows the relative amount of expression of BCX2 in various samples of colon cancer tissue 
(light bars), non-cancer cell lines (dark bars) and many cell lines (medium light bars). 

Figure 62 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a breast cancer protein provided herein, BCX3. Start and stop codons are underlined. 

Figure 63 shows an embodiment of an open reading frame of a nucleic acid encoding BCX3. 

Figure 64 shows an embodiment of an amino acid sequence of BCX3. 

Figure 65 shows the relative amount of expression of BCX3 in various samples of breast cancer tissue 
(dark bars) and many normal tissue types (light bars). 

Figure 66 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a breast cancer protein provided herein, BCA2. Start and stop codons are shaded, and Accession 
number D12485 sequence is underlined. 

Figure 67 shows an embodiment of an amino acid sequence of BCA2. 

Figure 68 shows an embodiment of a nucleic acid (mRNA) which includes a sequence which encodes 
a breast cancer protein provided herein, BCR2. Start and stop codons are shaded, and Accession 
number AA609773 sequence is shown underlined. 

Figure 69 shows an embodiment of an amino acid sequence of BCR2. 

Figure 70 shows the relative amount of expression of BCR2 in various samples of breast cancer 
tissue. 

Figure 71 shows the relative amount of expression of BCR2 in various samples of normal tissue types 
(light bars). 
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Figure 72 shows an embodiment of a nucleic acid which includes a sequence which encodes a breast 
cancer protein provided herein, BCJ7. 

Figure 73 shows an embodiment of a nucleic acid which includes a sequence which encodes a breast 
cancer protein provided herein, BCY3. 

5 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel methods for diagnosis and prognosis evaluation for breast 

cancer, as well as methods for screening for compositions which modulate breast cancer. In one 

aspect, the expression levels of genes are determined in different patient samples for which either 
■3 diagnosis or prognosis information is desired, to provide expression profiles. An expression profile of 
y| a particular sample is essentially a "fingerprint" of the state of the sample; while two states may have 
ill any particular gene similarly expressed, the evaluation of a number of genes simultaneously allows 

the generation of a gene expression profile that is unique to the state of the cell. That is, normal tissue 
^ may be distinguished from breast cancer tissue, and within breast cancer tissue, different prognosis 

states (good or poor long term survival prospects, for example) may be determined. By comparing 
Q5 expression profiles of breast tissue in known different states, information regarding which genes are 

important (including both up- and down-regulation of genes) in each of these states is obtained. The 
l.ff identification of sequences that are differentially expressed in breast cancer versus normal breast 

Q tissue as well as differential expression resulting in different prognostic outcomes, allows the use of 

this information in a number of ways. For example, the evaluation of a particular treatment regime 

2 0 may be evaluated: does a chemotherapeutic drug act to improve the long-term prognosis in a 

particular patient. Similarly, diagnosis may be done or confirmed by comparing patient samples with 
the known expression profiles. Furthermore, these gene expression profiles (or individual genes) 
allow screening of drug candidates with an eye to mimicking or altering a particular expression profile; 
for example, screening can be done for drugs that suppress the breast cancer expression profile or 
25 convert a poor prognosis profile to a better prognosis profile. This may be done by making biochips 
comprising sets of the important breast cancer genes, which can then be used in these screens. 
These methods can also be done on the protein basis; that is, protein expression levels of the breast 
cancer proteins can be evaluated for diagnostic and prognostic purposes or to screen candidate 
agents. In addition, the breast cancer nucleic acid sequences can be administered for gene therapy 

3 0 purposes, including the administration of antisense nucleic acids, or the breast cancer proteins 

(including antibodies and other modulators thereof) administered as therapeutic drugs. 
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Thus the present invention provides nucleic acid and protein sequences that are differentially 
expressed in breast cancer, breast cancer, herein termed "breast cancer sequences". As outlined 
below, breast cancer sequences include those that are up-regulated (i.e. expressed at a higher level) 
in breast cancer, as well as those that are down-regulated (i.e. expressed at a lower level) in breast 
cancer. In a preferred embodiment, the breast cancer sequences are from humans; however, as will 
be appreciated by those in the art, breast cancer sequences from other organisms may be useful in 
animal models of disease and drug evaluation; thus, other breast cancer sequences are provided, 
from vertebrates, including mammals, including rodents (rats, mice, hamsters, guinea pigs, etc.), 
primates, farm animals (including sheep, goats, pigs, cows, horses, etc). Breast cancer sequences 
from other organisms may be obtained using the techniques outlined below. 

Breast cancer sequences can include both nucleic acid and amino acid sequences. In a preferred 
embodiment, the breast cancer sequences are recombinant nucleic acids. By the term "recombinant 
nucleic acid" herein is meant nucleic acid, originally formed in vitro, in general, by the manipulation of 
nucleic acid by polymerases and endonucleases, in a form not normally found in nature. Thus an 
isolated nucleic acid, in a linear form, or an expression vector formed in vitro by ligating DNA 
molecules that are not normally joined, are both considered recombinant for the purposes of this 
invention. It is understood that once a recombinant nucleic acid is made and reintroduced into a host 
cell or organism, it will replicate non-recombinantly, i.e. using the in vivo cellular machinery of the host 
cell rather than in vitro manipulations; however, such nucleic acids, once produced recombinant^, 
although subsequently replicated non-recombinantly, are still considered recombinant for the purposes 
of the invention. 

Similarly, a "recombinant protein" is a protein made using recombinant techniques, i.e. through the 
expression of a recombinant nucleic acid as depicted above. A recombinant protein is distinguished 
from naturally occurring protein by at least one or more characteristics. For example, the protein may 
be isolated or purified away from some or all of the proteins and compounds with which it is normally 
associated in its wild type host, and thus may be substantially pure. For example, an isolated protein 
is unaccompanied by at least some of the material with which it is normally associated in its natural 
state, preferably constituting at least about 0.5%, more preferably at least about 5% by weight of the 
total protein in a given sample. A substantially pure protein comprises at least about 75% by weight of 
the total protein, with at least about 80% being preferred, and at least about 90% being particularly 
preferred. The definition includes the production of a breast cancer protein from one organism in a 
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different organism or host ceil Alternatively, the protein may be made at a significantly higher 
concentration than is normally seen, through the use of an inducible promoter or high expression 
promoter, such that the protein is made at increased concentration levels. Alternatively, the protein 
may be in a form not normally found in nature, as in the addition of an epitope tag or amino acid 
substitutions, insertions and deletions, as discussed below. 

In a preferred embodiment, the breast cancer sequences are nucleic acids. As will be appreciated by 
those in the art and is more fully outlined below, breast cancer sequences are useful in a variety of 
applications, including diagnostic applications, which will detect naturally occurring nucleic acids, as 
well as screening applications; for example, biochips comprising nucleic acid probes to the breast 
cancer sequences can be generated. In the broadest sense, then, by "nucleic acid" or 
"oligonucleotide" or grammatical equivalents herein means at least two nucleotides covalently linked 
together. A nucleic acid of the present invention will generally contain phosphodiester bonds, although 
in some cases, as outlined below, nucleic acid analogs are included that may have alternate 
backbones, comprising, for example, phosphoramidate (Beaucage et aL, Tetrahedron 49(10):1925 

(1993) and references therein; Letsinger, J. Org. Chem. 35:3800 (1970); Sprinzl et aL, Eur. J. 
Biochem. 81:579 (1977); Letsinger et al., Nucl. Acids Res. 14:3487 (1986); Sawai etal, Chem. Lett. 
805 (1984), Letsinger et al., J. Am. Chem. Soc. 110:4470 (1988); and Pauwels et al., Chemica Scripta 
26:141 91986)), phosphorothioate (Mag etal., Nucleic Acids Res. 19:1437 (1991); and U.S. Patent 
No. 5,644,048), phosphorodithioate (Briu etal., J. Am. Chem. Soc. 111:2321 (1989), O- 
methylphophoroamidite linkages (see Eckstein, Oligonucleotides and Analogues: A Practical 
Approach, Oxford University Press), and peptide nucleic acid backbones and linkages (see Egholm, J. 
Am. Chem. Soc. 114:1895 (1992); Meier etal., Chem. Int. Ed. Engl. 31:1008 (1992); Nielsen, Nature, 
365:566 (1993); Carlsson etal., Nature 380:207 (1996), all of which are incorporated by reference). 
Other analog nucleic acids include those with positive backbones (Denpcy et al., Proc. Natl. Acad. Sci. 
USA 92:6097 (1995); non-ionic backbones (U.S. Patent Nos. 5,386,023, 5,637,684, 5,602,240, 
5,216,141 and 4,469,863; Kiedrowshi etal., Angew. Chem. Intl. Ed. English 30:423 (1991); Letsinger 
etal., J. Am. Chem. Soc. 110:4470 (1988); Letsinger etal., Nucleoside & Nucleotide 13:1597 (1994); 
Chapters 2 and 3, ASC Symposium Series 580, "Carbohydrate Modifications in Antisense Research", 
Ed. Y.S. Sanghui and P. Dan Cook; Mesmaeker et al., Bioorganic & Medicinal Chem. Lett. 4:395 

(1994) ; Jeffs et aL, J. Biomolecular NMR 34:17 (1994); Tetrahedron Lett. 37:743 (1996)) and non- 
ribose backbones, including those described in U.S. Patent Nos. 5,235,033 and 5,034,506, and 
Chapters 6 and 7, ASC Symposium Series 580, "Carbohydrate Modifications in Antisense Research", 
Ed. Y.S. Sanghui and P. Dan Cook. Nucleic acids containing one or more carbocyclic sugars are also 
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included within one definition of nucleic acids (see Jenkins et al., Chem. Soc. Rev. (1995) pp169- 
176). Several nucleic acid analogs are described in Rawls, C & E News June 2, 1997 page 35. All of 
these references are hereby expressly incorporated by reference. These modifications of the ribose- 
phosphate backbone may be done for a variety of reasons, for example to increase the stability and 
half-life of such molecules in physiological environments or as probes on a biochip. 

As will be appreciated by those in the art, all of these nucleic acid analogs may find use in the present 
invention. In addition, mixtures of naturally occurring nucleic acids and analogs can be made; 
alternatively, mixtures of different nucleic acid analogs, and mixtures of naturally occurring nucleic 
acids and analogs may be made. 

Particularly preferred are peptide nucleic acids (PNA) which includes peptide nucleic acid analogs. 
These backbones are substantially non-ionic under neutral conditions, in contrast to the highly 
charged phosphodiester backbone of naturally occurring nucleic acids. This results in two 
advantages. First, the PNA backbone exhibits improved hybridization kinetics. PNAs have larger 
changes in the melting temperature (Tm) for mismatched versus perfectly matched basepairs. DNA 
and RNA typically exhibit a 2-4°C drop in Tm for an internal mismatch. With the non-ionic PNA 
backbone, the drop is closer to 7-9°C. Similarly, due to their non-ionic nature, hybridization of the 
bases attached to these backbones is relatively insensitive to salt concentration. In addition, PNAs 
are not degraded by cellular enzymes, and thus can be more stable. 

The nucleic acids may be single stranded or double stranded, as specified, or contain portions of both 
double stranded or single stranded sequence. As will be appreciated by those in the art, the depiction 
of a single strand ("Watson") also defines the sequence of the other strand ("Crick"); thus the 
sequences described herein also includes the complement of the sequence. The nucleic acid may be 
DNA, both genomic and cDNA, RNA or a hybrid, where the nucleic acid contains any combination of 
deoxyribo- and ribo-nucleotides, and any combination of bases, including uracil, adenine, thymine, 
cytosine, guanine, inosine, xanthine hypoxanthine, isocytosine, isoguanine, etc. As used herein, the 
term "nucleoside" includes nucleotides and nucleoside and nucleotide analogs, and modified 
nucleosides such as amino modified nucleosides. In addition, "nucleoside" includes non-naturaliy 
occurring analog structures. Thus for example the individual units of a peptide nucleic acid, each 
containing a base, are referred to herein as a nucleoside. 
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A breast cancer sequence can be initially identified by substantial nucleic acid and/or amino acid 
sequence homology to the breast cancer sequences outlined herein. Such homology can be based 
upon the overall nucleic acid or amino acid sequence, and is generally determined as outlined below, 
using either homology programs or hybridization conditions. 

The breast cancer sequences of the invention can be identified as follows. Samples of normal and 
tumor tissue are applied to biochips comprising nucleic acid probes. The samples are first 
microdissected, if applicable, and treated as is know in the art for the preparation of mRNA. Suitable 
biochips are commercially available, for example from Affymetrix. Gene expression profiles as 
described herein are generated, and the data analyzed. 

In a preferred embodiment, the genes showing changes in expression as between normal and disease 
states are compared to genes expressed in other normal tissues, including, but not limited to lung, 
heart, brain, liver, breast, kidney, muscle, prostate, small intestine, large intestine, spleen, bone, and 
placenta. In a preferred embodiment, those genes identified during the breast cancer screen that are 
expressed in any significant amount in other tissues are removed from the profile, although in some 
embodiments, this is not necessary. That is, when screening for drugs, it is preferable that the target 
be disease specific, to minimize possible side effects. 

In a preferred embodiment, breast cancer sequences are those that are up-regulated in breast cancer; 
that is, the expression of these genes is higher in breast carcinoma as compared to normal breast 
tissue. "Up-regulation" as used herein means at least about a two-fold change, preferably at least 
about a three fold change, with at least about five-fold or higher being preferred. Ail accession 
numbers herein are for the GenBank sequence database and the sequences of the accession 
numbers are hereby expressly incorporated by reference. GenBank is known in the art, see, e.g., 
Benson, DA, et al., Nucleic Acids Research 26:1-7 (1998) and http://www.ncbi.nlm.nih.gov/. In 
addition, these genes were found to be expressed in a limited relative amount or not at all in heart, 
brain, lung, liver, kidney, prostate, small intestine, testes, fibroblasts and spleen. 

In a preferred embodiment, breast cancer sequences are those that are down-regulated in breast 
cancer; that is, the expression of these genes is lower in breast carcinoma as compared to normal 
breast tissue. "Down-regulation" as used herein means at least about a two-fold change, preferably at 
least about a three fold change, with at least about five-fold or higher being preferred. 



17 



Breast cancer proteins of the present invention may be classified as secreted proteins, 
transmembrane proteins or intracellular proteins. In a preferred embodiment the breast cancer protein 
is an intracellular protein. Intracellular proteins are involved in all aspects of cellular function and 
replication (including, for example, signaling pathways); aberrant expression of such proteins results in 
unregulated or disregulated cellular processes. For example, many intracellular proteins have 
enzymatic activity such as protein kinase activity, protein phosphatase activity, protease activity, 
nucleotide cyclase activity, polymerase activity and the like. Intracellular proteins also serve as 
docking proteins that are involved in organizing complexes of proteins, or targeting proteins to various 
subcellular localizations, and are involved in maintaining the structural integrity of organelles. 

An increasingly appreciated concept in characterizing intracellular proteins is the presence in the 
proteins of one or more motifs for which defined functions have been attributed. In addition to the 
highly conserved sequences found in the enzymatic domain of proteins, highly conserved sequences 
have been identified in proteins that are involved in protein-protein interaction. For example, Src- 
homology-2 (SH2) domains bind tyrosine-phosphorylated targets in a sequence dependent manner. 
PTB domains, which are distinct from SH2 domains, also bind tyrosine phosphorylated targets. SH3 
domains bind to proiine-rich targets. In addition, PH domains, tetratricopeptide repeats and WD 
domains to name only a few, have been shown to mediate protein-protein interactions. Some of these 
may also be involved in binding to phospholipids or other second messengers. As will be appreciated 
by one of ordinary skill in the art, these motifs can be identified on the basis of primary sequence; thus, 
an analysis of the sequence of proteins may provide insight into both the enzymatic potential of the 
molecule and/or molecules with which the protein may associate. 

In a preferred embodiment, the breast cancer sequences are transmembrane proteins. 
Transmembrane proteins are molecules that span the phospholipid bilayer of a cell. They may have 
an intracellular domain, an extracellular domain, or both. The intracellular domains of such proteins 
may have a number of functions including those already described for intracellular proteins. For 
example, the intracellular domain may have enzymatic activity and/or may serve as a binding site for 
additional proteins. Frequently the intracellular domain of transmembrane proteins serves both roles. 
For example certain receptor tyrosine kinases have both protein kinase activity and SH2 domains. In 
addition, autophosphorylation of tyrosines on the receptor molecule itself, creates binding sites for 
additional SH2 domain containing proteins. 
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Transmembrane proteins may contain from one to many transmembrane domains. For example, 
receptor tyrosine kinases, certain cytokine receptors, receptor guanylyl cyclases and receptor 
serine/threonine protein kinases contain a single transmembrane domain. However, various other 
proteins including channels and adenylyl cyclases contain numerous transmembrane domains. Many 
important cell surface receptors are classified as "seven transmembrane domain" proteins, as they 
contain 7 membrane spanning regions. Important transmembrane protein receptors include, but are 
not limited to insulin receptor, insulin-like growth factor receptor, human growth hormone receptor, 
glucose transporters, transferrin receptor, epidermal growth factor receptor, low density lipoprotein 
receptor, epidermal growth factor receptor, leptin receptor, interleukin receptors, e.g. IL-1 receptor, 
IL-2 receptor, etc. 

Characteristics of transmembrane domains include approximately 20 consecutive hydrophobic amino 
acids that may be followed by charged amino acids. Therefore, upon analysis of the amino acid 
sequence of a particular protein, the localization and number of transmembrane domains within the 
protein may be predicted. 

The extracellular domains of transmembrane proteins are diverse; however, conserved motifs are 
found repeatedly among various extracellular domains. Conserved structure and/or functions have 
been ascribed to different extracellular motifs. For example, cytokine receptors are characterized by a 
cluster of cysteines and a WSXWS (W= tryptophan, S= serine, X=any amino acid) motif. 
Immunoglobulin-like domains are highly conserved. Mucin-like domains may be involved in cell 
adhesion and leucine-rich repeats participate in protein-protein interactions. It is understood that the 
transmembrane domains may be removed to create soluble proteins herein. 

Many extracellular domains are involved in binding to other molecules. In one aspect, extracellular 
domains are receptors. Factors that bind the receptor domain include circulating ligands, which may 
be peptides, proteins, or small molecules such as adenosine and the like. For example, growth factors 
such as EGF, FGF and PDGF are circulating growth factors that bind to their cognate receptors to 
initiate a variety of cellular responses. Other factors include cytokines, mitogenic factors, neurotrophic 
factors and the like. Extracellular domains also bind to cell-associated molecules. In this respect, they 
mediate cell-cell interactions. Cell-associated ligands can be tethered to the cell for example via a 
glycosylphosphatidylinositol (GPI) anchor, or may themselves be transmembrane proteins. 
Extracellular domains also associate with the extracellular matrix and contribute to the maintenance of 
the cell structure. 
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Breast cancer proteins that are transmembrane are particularly preferred in the present invention as 
they are good targets for immunotherapeutics, as are described herein. In addition, as outlined below, 
transmembrane proteins can be also useful in imaging modalities. 

In a preferred embodiment, the breast cancer proteins are secreted proteins; the secretion of which 
can be either constitutive or regulated. These proteins have a signal peptide or signal sequence that 
targets the molecule to the secretory pathway. Secreted proteins are involved in numerous 
physiological events; by virtue of their circulating nature, they serve to transmit signals to various other 
cell types. The secreted protein may function in an autocrine manner (acting on the cell that secreted 
the factor), a paracrine manner (acting on cells in close proximity to the cell that secreted the factor) or 
an endocrine manner (acting on cells at a distance). Thus secreted molecules find use in modulating 
or altering numerous aspects of physiology. Breast cancer proteins that are secreted proteins are 
particularly preferred in the present invention as they serve as good targets for diagnostic markers, for 
example for blood tests. 

A breast cancer sequence is initially identified by substantial nucleic acid and/or amino acid sequence 
homology to the breast cancer sequences outlined herein. Such homology can be based upon the 
overall nucleic acid or amino acid sequence, and is generally determined as outlined below, using 
either homology programs or hybridization conditions. 

As used herein, a nucleic acid is a "breast cancer nucleic acid" if the overall homology of the nucleic 
acid sequence to the nucleic acid sequences encoding the amino acid sequences of the figures is 
preferably greater than about 75%, more preferably greater than about 80%, even more preferably 
greater than about 85% and most preferably greater than 90%. In some embodiments the homology 
will be as high as about 93 to 95 or 98%. Homology in this context means sequence similarity or 
identity, with identity being preferred. A preferred comparison for homology purposes is to compare 
the sequence containing sequencing errors to the correct sequence. This homology will be 
determined using standard techniques known in the art, including, but not limited to, the local 
homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment 
algorithm of Needleman & Wunsch, J. Mol. BiooL 48:443 (1970), by the search for similarity method of 
Pearson & Lipman, PNAS USA 85:2444 (1988), by computerized implementations of these algorithms 
(GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics Software Package, Genetics 
Computer Group, 575 Science Drive, Madison, Wl), the Best Fit sequence program described by 
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Devereux et al., Nuci. Acid Res. 12:387-395 (1984), preferably using the default settings, or by 
inspection. 

In a preferred embodiment, the sequences which are used to determine sequence identity or similarity 
are selected from the sequences set forth in the figures. In one embodiment the sequences utilized 
herein are those set forth in the figures. In another embodiment, the sequences are naturally 
occurring allelic variants of the sequences set forth in the figures. In another embodiment, the 
sequences are sequence variants as further described herein. 

One example of a useful algorithm is PILEUP. PILEUP creates a multiple sequence alignment from a 
group of related sequences using progressive, pairwise alignments. It can also plot a tree showing the 
clustering relationships used to create the alignment. PILEUP uses a simplification of the progressive 
alignment method of Feng & Dooiittle, J. Mol. Evol. 35:351-360 (1987); the method is similar to that 
described by Higgins & Sharp CABIOS 5:151-153 (1989). Useful PILEUP parameters including a 
default gap weight of 3.00, a default gap length weight of 0.10, and weighted end gaps. 

Another example of a useful algorithm is the BLAST algorithm, described in Altschul et al., J. Mol. Biol. 
215, 403-410, (1990) and Karlin et al., PNAS USA 90:5873-5787 (1993). A particularly useful BLAST 
program is the WU-BLAST-2 program which was obtained from Altschul et al., Methods in 
Enzymology, 266: 460-480 (1996); http://blast.wustl/edu/blast/ READE.html]. WU-BLAST-2 uses 
several search parameters, most of which are set to the default values. The adjustable parameters 
are set with the following values: overlap span =1 , overlap fraction = 0.125, word threshold (T) = 1 1. 
The HSP S and HSP S2 parameters are dynamic values and are established by the program itself 
depending upon the composition of the particular sequence and composition of the particular database 
against which the sequence of interest is being searched; however, the values may be adjusted to 
increase sensitivity. A % amino acid sequence identity value is determined by the number of matching 
identical residues divided by the total number of residues of the "longer" sequence in the aligned 
region. The "longer" sequence is the one having the most actual residues in the aligned region (gaps 
introduced by WU-Blast-2 to maximize the alignment score are ignored). 

Thus, "percent (%) nucleic acid sequence identity" is defined as the percentage of nucleotide residues 
in a candidate sequence that are identical with the nucleotide residues of the se. A preferred method 
utilizes the BLASTN module of WU-BLAST-2 set to the default parameters, with overlap span and 
overlap fraction set to 1 and 0.125, respectively. 
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The alignment may include the introduction of gaps in the sequences to be aligned. In addition, for 
sequences which contain either more or fewer nucleosides than those of the figures, it is understood 
that the percentage of homology will be determined based on the number of homologous nucleosides 
in relation to the total number of nucleosides. Thus, for example, homology of sequences shorter than 
those of the sequences identified herein and as discussed below, will be determined using the number 
of nucleosides in the shorter sequence. 

In one embodiment, the nucleic acid homology is determined through hybridization studies. Thus, for 
example, nucleic acids which hybridize under high stringency to the nucleic acid sequences which 
encode the proteins identified in the figures, or their complements, are considered a breast cancer 
sequence. High stringency conditions are known in the art; see for example Maniatis et al., Molecular 
Cloning: A Laboratory Manual, 2d Edition, 1989, and Short Protocols in Molecular Biology, ed. 
Ausubel, et al., both of which are hereby incorporated by reference. Stringent conditions are 
sequence-dependent and will be different in different circumstances. Longer sequences hybridize 
specifically at higher temperatures. An extensive guide to the hybridization of nucleic acids is found in 
Tijssen, Techniques in Biochemistry and Molecular Biology-Hybridization with Nucleic Acid Probes, 
"Overview of principles of hybridization and the strategy of nucleic acid assays" (1993). Generally, 
stringent conditions are selected to be about 5-1 0°C lower than the thermal melting point (Tm) for the 
specific sequence at a defined ionic strength pH. The Tm is the temperature (under defined ionic 
strength, pH and nucleic acid concentration) at which 50% of the probes complementary to the target 
hybridize to the target sequence at equilibrium (as the target sequences are present in excess, at Tm, 
50% of the probes are occupied at equilibrium). Stringent conditions will be those in which the salt 
concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion 
concentration (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short 
probes (e.g. 10 to 50 nucleotides) and at least about 60'C for long probes (e.g. greater than 50 
nucleotides). Stringent conditions may also be achieved with the addition of destabilizing agents such 
as formamide. 

In another embodiment, less stringent hybridization conditions are used; for example, moderate or low 
stringency conditions may be used, as are known in the art; see Maniatis and Ausubel, supra, and 
Tijssen, supra. 

In addition, the breast cancer nucleic acid sequences of the invention are fragments of larger genes, 
i.e. they are nucleic acid segments. "Genes" in this context includes coding regions, non-coding 
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regions, and mixtures of coding and non-coding regions. Accordingly, as will be appreciated by those 
in the art, using the sequences provided herein, additional sequences of the breast cancer genes can 
be obtained, using techniques well known in the art for cloning either longer sequences or the full 
length sequences; see Maniatis et a!., and Ausubel, et al., supra, hereby expressly incorporated by 
reference. 

Once the breast cancer nucleic acid is identified, it can be cloned and, if necessary, its constituent 
parts recombined to form the entire breast cancer nucleic acid. Once isolated from its natural source, 
e.g., contained within a plasmid or other vector or excised therefrom as a linear nucleic acid segment, 
the recombinant breast cancer nucleic acid can be further-used as a probe to identify and isolate other 
breast cancer nucleic acids, for example additional coding regions. It can also be used as a 
"precursor" nucleic acid to make modified or variant breast cancer nucleic acids and proteins. 

The breast cancer nucleic acids of the present invention are used in several ways. In a first 
embodiment, nucleic acid probes to the breast cancer nucleic acids are made and attached to biochips 
to be used in screening and diagnostic methods, as outlined below, or for administration, for example 
for gene therapy and/or antisense applications. Alternatively, the breast cancer nucleic acids that 
include coding regions of breast cancer proteins can be put into expression vectors for the expression 
of breast cancer proteins, again either for screening purposes or for administration to a patient. 

In a preferred embodiment, nucleic acid probes to breast cancer nucleic acids (both the nucleic acid 
sequences encoding peptides outlined in the figures and/or the complements thereof) are made. The 
nucleic acid probes attached to the biochip are designed to be substantially complementary to the 
breast cancer nucleic acids, i.e. the target sequence (either the target sequence of the sample or to 
other probe sequences, for example in sandwich assays), such that hybridization of the target 
sequence and the probes of the present invention occurs. As outlined below, this complementarity 
need not be perfect; there may be any number of base pair mismatches which will interfere with 
hybridization between the target sequence and the single stranded nucleic acids of the present 
invention. However, if the number of mutations is so great that no hybridization can occur under even 
the least stringent of hybridization conditions, the sequence is not a complementary target sequence. 
Thus, by "substantially complementary" herein is meant that the probes are sufficiently complementary 
to the target sequences to hybridize under normal reaction conditions, particularly high stringency 
conditions, as outlined herein. 
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A nucleic acid probe is generally single stranded but can be partially single and partially double 
stranded. The strandedness of the probe is dictated by the structure, composition, and properties of 
the target sequence. In general, the nucleic acid probes range from about 8 to about 100 bases long, 
with from about 10 to about 80 bases being preferred, and from about 30 to about 50 bases being 
5 particularly preferred. That is, generally whole genes are not used. In some embodiments, much 
longer nucleic acids can be used, up to hundreds of bases. 

In a preferred embodiment, more than one probe per sequence is used, with either overlapping probes 
or probes to different sections of the target being used. That is, two, three, four or more probes, with 
three being preferred, are used to build in a redundancy for a particular target The probes can be 
10 overlapping (i.e. have some sequence in common), or separate. 

'istfj 

III As will be appreciated by those in the art nucleic acids can be attached or immobilized to a solid 
I if support in a wide variety of ways. By "immobilized" and grammatical equivalents herein is meant the 
Uf association or binding between the nucleic acid probe and the solid support is sufficient to be stable 
;**f under the conditions of binding, washing, analysis, and removal as outlined below. The binding can be 

;{15 covalent or non-covalent. By "non-covalent binding" and grammatical equivalents herein is meant one 
or more of either electrostatic, hydrophilic, and hydrophobic interactions. Included in non-covalent 
binding is the covalent attachment of a molecule, such as, streptavidin to the support and the non- 
L!| covalent binding of the biotinylated probe to the streptavidin. By "covalent binding" and grammatical 

|5| equivalents herein is meant that the two moieties, the solid support and the probe, are attached by at 

i 0 least one bond, including sigma bonds, pi bonds and coordination bonds. Covalent bonds can be 
formed directly between the probe and the solid support or can be formed by a cross linker or by 
inclusion of a specific reactive group on either the solid support or the probe or both molecules. 
Immobilization may also involve a combination of covalent and non-covalent interactions. 

In general, the probes are attached to the biochip in a wide variety of ways, as will be appreciated by 
25 those in the art. As described herein, the nucleic acids can either be synthesized first, with 
subsequent attachment to the biochip, or can be directly synthesized on the biochip. 

The biochip comprises a suitable solid substrate. By "substrate" or "solid support" or other 
grammatical equivalents herein is meant any material that can be modified to contain discrete 
individual sites appropriate for the attachment or association of the nucleic acid probes and is 
3 0 amenable to at least one detection method. As will be appreciated by those in the art, the number of 



24 



possible substrates are very large, and include, but are not limited to, glass and modified or 
functionalized glass, plastics (including acrylics, polystyrene and copolymers of styrene and other 
materials, polypropylene, polyethylene, polybutylene, polyurethanes, TeflonJ, etc.), polysaccharides, 
nylon or nitrocellulose, resins, silica or silica-based materials including silicon and modified silicon, 
carbon, metals, inorganic glasses, plastics, etc. In general, the substrates allow optical detection and 
do not appreciably fluorescese, A preferred substrate is described in copending application entitled A 
Reusable Low Fluorescent Plastic Biochip, U.S. Application Serial No. 09/270,214, filed March 15, 
1999, herein incorporated by reference in its entirety. 

Generally the substrate is planar, although as will be appreciated by those in the art, other 
configurations of substrates may be used as well. For example, the probes may be placed on the 
inside surface of a tube, for flow-through sample analysis to minimize sample volume. Similarly, the 
substrate may be flexible, such as a flexible foam, including closed cell foams made of particular 
plastics. 

In a preferred embodiment, the surface of the biochip and the probe may be derivatized with chemical 
functional groups for subsequent attachment of the two. Thus, for example, the biochip is derivatized 
with a chemical functional group including, but not limited to, amino groups, carboxy groups, oxo 
groups and thiol groups, with amino groups being particularly preferred. Using these functional 
groups, the probes can be attached using functional groups on the probes. For example, nucleic 
acids containing amino groups can be attached to surfaces comprising amino groups, for example 
using linkers as are known in the art; for example, homo-or hetero-bifunctional linkers as are well 
known (see 1994 Pierce Chemical Company catalog, technical section on cross-linkers, pages 
155-200, incorporated herein by reference). In addition, in some cases, additional linkers, such as 
alkyl groups (including substituted and heteroalkyl groups) may be used. 

In this embodiment, the oligonucleotides are synthesized as is known in the art, and then attached to 
the surface of the solid support. As will be appreciated by those skilled in the art, either the 5' or 3* 
terminus may be attached to the solid support, or attachment may be via an internal nucleoside. 

in an additional embodiment, the immobilization to the solid support may be very strong, yet non- 
covafent. For example, biotinyiated oligonucleotides can be made, which bind to surfaces covalently 
coated with streptavidin, resulting in attachment. 
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Alternatively, the oligonucleotides may be synthesized on the surface, as is known in the art. For 
example, photoactivation techniques utilizing photopolymerization compounds and techniques are 
used. In a preferred embodiment, the nucleic acids can be synthesized in situ, using well known 
photolithographic techniques, such as those described in WO 95/251 16; WO 95/35505; U.S. Patent 
Nos. 5,700,637 and 5,445,934; and references cited within, ail of which are expressly incorporated by 
reference; these methods of attachment form the basis of the Affimetrix GeneChip™ technology. 

In a preferred embodiment, breast cancer nucleic acids encoding breast cancer proteins are used to 
make a variety of expression vectors to express breast cancer proteins which can then be used in 
screening assays, as described below. The expression vectors may be either self-replicating 
extrachromosomal vectors or vectors which integrate into a host genome. Generally, these 
expression vectors include transcriptional and translational regulatory nucleic acid operably linked to 
the nucleic acid encoding the breast cancer protein. The term "control sequences" refers to DNA 
sequences necessary for the expression of an operably linked coding sequence in a particular host 
organism. The control sequences that are suitable for prokaryotes, for example, include a promoter, 
optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are known to utilize 
promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic 
acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA 
for a polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; 
a promoter or enhancer is operably linked to a coding sequence if it affects the transcription of the 
sequence; or a ribosome binding site is operably linked to a coding sequence if it is positioned so as to 
facilitate translation. Generally, "operably linked" means that the DNA sequences being linked are 
contiguous, and, in the case of a secretory leader, contiguous and in reading phase. However, 
enhancers do not have to be contiguous. Linking is accomplished by ligation at convenient restriction 
sites. If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in 
accordance with conventional practice. The transcriptional and translational regulatory nucleic acid 
will generally be appropriate to the host cell used to express the breast cancer protein; for example, 
transcriptional and translational regulatory nucleic acid sequences from Bacillus are preferably used to 
express the breast cancer protein in Bacillus. Numerous types of appropriate expression vectors, and 
suitable regulatory sequences are known in the art for a variety of host cells. 
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in general, the transcriptional and translational regulatory sequences may include, but are not limited 
to, promoter sequences, ribosomai binding sites, transcriptional start and stop sequences, 
translational start and stop sequences, and enhancer or activator sequences. In a preferred 
embodiment, the regulatory sequences include a promoter and transcriptional start and stop 
sequences. 

Promoter sequences encode either constitutive or inducible promoters. The promoters may be either 
naturally occurring promoters or hybrid promoters. Hybrid promoters, which combine elements of 
more than one promoter, are also known in the art, and are useful in the present invention. 

in addition, the expression vector may comprise additional elements. For example, the expression 
vector may have two replication systems, thus allowing it to be maintained in two organisms, for 
example in mammalian or insect cells for expression and in a procaryotic host for cloning and 
amplification. Furthermore, for integrating expression vectors, the expression vector contains at least 
one sequence homologous to the host cell genome, and preferably two homologous sequences which 
flank the expression construct. The integrating vector may be directed to a specific locus in the host 
cell by selecting the appropriate homologous sequence for inclusion in the vector. Constructs for 
integrating vectors are well known in the art. 

In addition, in a preferred embodiment, the expression vector contains a selectable marker gene to 
allow the selection of transformed host cells. Selection genes are well known in the art and will vary 
with the host cell used. 

The breast cancer proteins of the present invention are produced by cuituring a host cell transformed 
with an expression vector containing nucleic acid encoding a breast cancer protein, under the 
appropriate conditions to induce or cause expression of the breast cancer protein. The conditions 
appropriate for breast cancer protein expression will vary with the choice of the expression vector and 
the host cell, and wiii be easily ascertained by one skilled in the art through routine experimentation. 
For example, the use of constitutive promoters in the expression vector will require optimizing the 
growth and proliferation of the host cell, while the use of an inducible promoter requires the 
appropriate growth conditions for induction. In addition, in some embodiments, the timing of the 
harvest is important For example, the baculoviral systems used in insect cell expression are lytic 
viruses, and thus harvest time selection can be crucial for product yield. 
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Appropriate host cells include yeast, bacteria, archaebacteria, fungi, and insect and animal cells, 
including mammalian cells. Of particular interest are Drosophila melangaster cells, Saccharomyces 
cerevisiae and other yeasts, E co//, Bacillus subtilis, Sf9 cells, C129 cells, 293 cells, Neurospora, 
BHK, CHO, COS, HeLa cells, THP1 cell line (a macrophage cell line) and human cells and cell lines. 

5 In a preferred embodiment, the breast cancer proteins are expressed in mammalian cells. Mammalian 
expression systems are also known in the art, and include retroviral systems. A preferred expression 
vector system is a retroviral vector system such as is generally described in PCT/US97/01019 and 
PCT/US97/01048, both of which are hereby expressly incorporated by reference. Of particular use as 
mammalian promoters are the promoters from mammalian viral genes, since the viral genes are often 
10 highly expressed and have a broad host range. Examples include the SV40 early promoter, mouse 
i*8 mammary tumor virus LTR promoter, adenovirus major late promoter, herpes simplex virus promoter, 

U! and the CMV promoter. Typically, transcription termination and polyadenylation sequences 

j ]Sj recognized by mammalian cells are regulatory regions located 3' to the translation stop codon and 

\j$ thus, together with the promoter elements, flank the coding sequence. Examples of transcription 

HE 5 terminator and poiyadenlytion signals include those derived form SV40. 

The methods of introducing exogenous nucleic acid into mammalian hosts, as well as other hosts, is 
l2 well known in the art, and will vary with the host cell used. Techniques include dextran-mediated 

LJI transfection, calcium phosphate precipitation, polybrene mediated transfection, protoplast fusion, 

2| electroporation, viral infection, encapsulation of the polynucleotide(s) in liposomes, and direct 

2 0 microinjection of the DNA into nuclei. 

In a preferred embodiment, breast cancer proteins are expressed in bacterial systems. Bacterial 
expression systems are well known in the art. Promoters from bacteriophage may also be used and 
are known in the art. In addition, synthetic promoters and hybrid promoters are also useful; for 
example, the tac promoter is a hybrid of the trp and lac promoter sequences. Furthermore, a bacterial 
25 promoter can include naturally occurring promoters of non-bacterial origin that have the ability to bind 
bacterial RNA polymerase and initiate transcription. In addition to a functioning promoter sequence, 
an efficient ribosome binding site is desirable. The expression vector may also include a signal 
peptide sequence that provides for secretion of the breast cancer protein in bacteria. The protein is 
either secreted into the growth media (gram-positive bacteria) or into the periplasmic space, located 

3 0 between the inner and outer membrane of the cell (gram-negative bacteria). The bacterial expression 

vector may also include a selectable marker gene to allow for the selection of bacterial strains that 
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have been transformed. Suitable selection genes include genes which render the bacteria resistant to 
drugs such as ampicillin, chloramphenicol, erythromycin, kanamycin, neomycin and tetracycline. 
Selectable markers also include biosynthetic genes, such as those in the histidine, tryptophan and 
leucine biosynthetic pathways. These components are assembled into expression vectors. 
Expression vectors for bacteria are well known in the art, and include vectors for Bacillus subtilis, E. 
co//, Streptococcus cremoris, and Streptococcus iividans, among others. The bacterial expression 
vectors are transformed into bacterial host cells using techniques well known in the art, such as 
calcium chloride treatment, eiectroporation, and others. 

In one embodiment, breast cancer proteins are produced in insect cells. Expression vectors for the 
transformation of insect cells, and in particular, baculovirus-based expression vectors, are well known 
in the art. 

In a preferred embodiment, breast cancer protein is produced in yeast cells. Yeast expression 
systems are well known in the art, and include expression vectors for Saccharomyces cerevisiae, 
Candida albicans and C. maltosa t Hansenula polymorpha, Kluyveromyces fragil/s and K. lactis, P/chia 
guillerimondii and P. pastoris, Schizosaccharomyces pombe, and Yarrowia lipolytica. 

The breast cancer protein may also be made as a fusion protein, using techniques well known in the 
art. Thus, for example, for the creation of monoclonal antibodies, if the desired epitope is small, the 
breast cancer protein may be fused to a carrier protein to form an immunogen. Alternatively, the 
breast cancer protein may be made as a fusion protein to increase expression, or for other reasons. 
For example, when the breast cancer protein is a breast cancer peptide, the nucleic acid encoding the 
peptide may be linked to other nucleic acid for expression purposes. 

In one embodiment, the breast cancer nucleic acids, proteins and antibodies of the invention are 
labeled. By "labeled" herein is meant that a compound has at least one element, isotope or chemical 
compound attached to enable the detection of the compound. In general, labels fall into three classes: 
a) isotopic labels, which may be radioactive or heavy isotopes; b) immune labels, which may be 
antibodies or antigens; and c) colored or fluorescent dyes. The labels may be incorporated into the 
breast cancer nucleic acids, proteins and antibodies at any position. For example, the label should be 
capable of producing, either directly or indirectly, a detectable signal. The detectable moiety may be a 
radioisotope, such as 3 H, t4 C, 32 P, 35 S, or 125 i, a fluorescent or chemiiumtnescent compound, such as 
fluorescein isothiocyanate, rhodamine, or iuciferin, or an enzyme, such as alkaline phosphatase, beta- 
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galactosidase or horseradish peroxidase. Any method known in the art for conjugating the antibody to 
the label may be employed, including those methods described by Hunter et al., Nature , 144:945 
(1962); David etaL, Biochemistry , 13:1014 (1974); Pain etal., J. Immunol. Meth. , 40:219 (1981); and 
Nygren, J. Histochem. and Cytochem. , 30:407 (1982). 

Accordingly, the present invention also provides breast cancer protein sequences. A breast cancer 
protein of the present invention may be identified in several ways. "Protein" in this sense includes 
proteins, polypeptides, and peptides. As will be appreciated by those in the art, the nucleic acid 
sequences of the invention can be used to generate protein sequences. There are a variety of ways 
to do this, including cloning the entire gene and verifying its frame and amino acid sequence, or by 
comparing it to known sequences to search for homology to provide a frame, assuming the breast 
cancer protein has homology to some protein in the database being used. Generally, the nucleic acid 
sequences are input into a program that will search all three frames for homology. This is done in a 
preferred embodiment using the following NCBi Advanced BLAST parameters. The program is blastx 
or blastn. The database is nr. The input data is as "Sequence in FASTA format". The organism list is 
"none*. The "expect" is 10; the filter is default The "descriptions" is 500, the "alignments" is 500, and 
the "alignment view" is pairwise. The "Query Genetic Codes" is standard (1). The matrix is 
BLOSUM62; gap existence cost is 11, per residue gap cost is 1; and the lambda ratio is .85 default 
This results in the generation of a putative protein sequence. 

Also included within one embodiment of breast cancer proteins are amino acid variants of the naturally 
occurring sequences, as determined herein. Preferably, the variants are preferably greater than about 
75% homologous to the wild-type sequence, more preferably greater than about 80%, even more 
preferably greater than about 85% and most preferably greater than 90%. In some embodiments the 
homology will be as high as about 93 to 95 or 98%. As for nucleic acids, homology in this context 
means sequence similarity or identity, with identity being preferred. This homology will be determined 
using standard techniques known in the art as are outlined above for the nucleic acid homologies. 

Breast cancer proteins of the present invention may be shorter or longer than the wild type amino acid 
sequences. Thus, in a preferred embodiment, included within the definition of breast cancer proteins 
are portions or fragments of the wild type sequences, herein. In addition, as outlined above, the 
breast cancer nucleic acids of the invention may be used to obtain additional coding regions, and thus 
additional protein sequence, using techniques known in the art. 
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In a preferred embodiment, the breast cancer proteins are derivative or variant breast cancer proteins 
as compared to the wild-type sequence. That is, as outlined more fully below, the derivative breast 
cancer peptide will contain at least one amino acid substitution, deletion or insertion, with amino acid 
substitutions being particularly preferred. The amino acid substitution, insertion or deletion may occur 
at any residue within the breast cancer peptide. 

Also included in an embodiment of breast cancer proteins of the present invention are amino acid 
sequence variants. These variants fall into one or more of three classes: substitutional, insertionai or 
deletional variants. These variants ordinarily are prepared by site specific mutagenesis of nucleotides 
in the DNA encoding the breast cancer protein, using cassette or PCR mutagenesis or other 
techniques well known in the art, to produce DNA encoding the variant, and thereafter expressing the 
DNA in recombinant cell culture as outlined above. However, variant breast cancer protein fragments 
having up to about 100-150 residues may be prepared by in vitro synthesis using established 
techniques. Amino acid sequence variants are characterized by the predetermined nature of the 
variation, a feature that sets them apart from naturally occurring allelic or interspecies variation of the 
breast cancer protein amino acid sequence. The variants typically exhibit the same qualitative 
biological activity as the naturally occurring analogue, although variants can also be selected which 
have modified characteristics as will be more fully outlined below. 

While the site or region for introducing an amino acid sequence variation is predetermined, the 
mutation per se need not be predetermined. For example, in order to optimize the performance of a 
mutation at a given site, random mutagenesis may be conducted at the target codon or region and the 
expressed breast cancer variants screened for the optimal combination of desired activity. 
Techniques for making substitution mutations at predetermined sites in DNA having a known 
sequence are well known, for example, M13 primer mutagenesis and PCR mutagenesis. Screening of 
the mutants is done using assays of breast cancer protein activities. 

Amino acid substitutions are typically of single residues; insertions usually will be on the order of from 
about 1 to 20 amino acids, although considerably larger insertions may be tolerated. Deletions range 
from about 1 to about 20 residues, although in some cases deletions may be much larger. 

Substitutions, deletions, insertions or any combination thereof may be used to arrive at a final 
derivative. Generally these changes are done on a few amino acids to minimize the alteration of the 
molecule. However, larger changes may be tolerated in certain circumstances. When small 
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alterations in the characteristics of the breast cancer protein are desired, substitutions are generally 



made in accordance with the following chart: 

Chart I 
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Substantial changes in function or immunological identity are made by selecting substitutions that are 
less conservative than those shown in Chart I. For example, substitutions may be made which more 
significantly affect: the structure of the polypeptide backbone in the area of the alteration, for example 
the alpha-hetical or beta-sheet structure; the charge or hydrophobicity of the molecule at the target 
site; or the bulk of the side chain. The substitutions which in general are expected to produce the 
greatest changes in the polypeptide's properties are those in which (a) a hydrophilic residue, e.g. seryl 
or threonyl is substituted for (or by) a hydrophobic residue, e.g. leucyl, isoleucyl, phenylalanyi, vaiyl or 
alanyl; (b) a cysteine or proline is substituted for (or by) any other residue; (c) a residue having an 
electropositive side chain, e.g. lysyl, arginyl, or histidyl, is substituted for (or by) an electronegative 
residue, e.g. glutamyl or aspartyl; or (d) a residue having a bulky side chain, e.g. phenylalanine, is 
substituted for (or by) one not having a side chain, e.g. glycine. 

The variants typically exhibit the same qualitative biological activity and will elicit the same immune 
response as the naturally-occurring analogue, although variants also are selected to modify the 
characteristics of the breast cancer proteins as needed. Alternatively, the variant may be designed 
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such that the biological activity of the breast cancer protein is altered. For example, glycosylation sites 
may be altered or removed. 

Covalent modifications of breast cancer polypeptides are included within the scope of this invention. 
One type of covalent modification includes reacting targeted amino acid residues of a breast cancer 
polypeptide with an organic derivatizing agent that is capable of reacting with selected side chains or 
the N-or C-terminal residues of a breast cancer polypeptide. Derivatization with bifunctional agents is 
useful, for instance, for crosslinking breast cancer to a water-insoluble support matrix or surface for 
use in the method for purifying anti-breast cancer antibodies or screening assays, as is more fully 
described below. Commonly used crosslinking agents include, e.g., 1,1-bis(diazoacetyl)-2- 
phenyiethane, glutaraldehyde, N-hydroxysuccinimide esters, for example, esters with 4-azidosalicylic 
acid, homobifunctional imidoesters, including disuccinimidyl esters such as 3,3'-dithiobis(succinimidyl- 
propionate), bifunctional maleimides such as bis-N-maleimido-1,8-octane and agents such as methyl- 
3-[(p-azidophenyl)dithiolpropioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of 
hydroxy! groups of seryl, threonyi or tyrosyl residues, methylation of the a-amino groups of lysine, 
arginine, and histidine side chains [T.E. Creighton, Proteins: Structure and Molecular Properties, W.H. 
Freeman & Co., San Francisco, pp. 79-86 (1983)], acetylation of the N-terminal amine, and amidation 
of any C-terminal carboxyl group. 

Another type of covalent modification of the breast cancer polypeptide included within the scope of this 
invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern" is intended for purposes herein to mean deleting one or more carbohydrate 
moieties found in native sequence breast cancer polypeptide, and/or adding one or more glycosylation 
sites that are not present in the native sequence breast cancer polypeptide. 

Addition of glycosylation sites to breast cancer polypeptides may be accomplished by altering the 
amino acid sequence thereof The alteration may be made, for example, by the addition of, or 
substitution by, one or more serine or threonine residues to the native sequence breast cancer 
polypeptide (for O-linked glycosylation sites). The breast cancer amino acid sequence may optionally 
be altered through changes at the DNA level, particularly by mutating the DNA encoding the breast 
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cancer polypeptide at preselected bases such that codons are generated that will translate into the 
desired amino acids. 

Another means of increasing the number of carbohydrate moieties on the breast cancer polypeptide is 
by chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in 
the art, e.g., in WO 87/05330 published 11 September 1987, and in Aplin and Wriston, breast cancer 
Crit. Rev. Biochem., pp. 259-306 (1981). 

Removal of carbohydrate moieties present on the breast cancer polypeptide may be accomplished 
chemically or enzymatically or by mutational substitution of codons encoding for amino acid residues 
that serve as targets for glycosylation. Chemical deglycosylation techniques are known in the art and 
described, for instance, by Hakimuddin, et al., Arch. Biochem. Biophys., 259:52 (1987) and by Edge et 
aL Anal. Biochem., 118:131 (1981). Enzymatic cleavage of carbohydrate moieties on polypeptides 
can be achieved by the use of a variety of endo-and exo-glycosidases as described by Thotakura et 
aL, Meth. EnzymoL, 138:350 (1987). 

Another type of covalent modification of breast cancer comprises linking the breast cancer polypeptide 
to one of a variety of nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene glycol, or 
polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 
4,670,417; 4,791,192 or 4,179,337. 

Breast cancer polypeptides of the present invention may also be modified in a way to form chimeric 
molecules comprising a breast cancer polypeptide fused to another, heterologous polypeptide or 
amino acid sequence. In one embodiment, such a chimeric molecule comprises a fusion of a breast 
cancer polypeptide with a tag polypeptide which provides an epitope to which an anti-tag antibody can 
selectively bind. The epitope tag is generally placed at the amino-or carboxyl-terminus of the breast 
cancer polypeptide. The presence of such epitope-tagged forms of a breast cancer polypeptide can 
be detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables 
the breast cancer polypeptide to be readily purified by affinity purification using an anti-tag antibody or 
another type of affinity matrix that binds to the epitope tag. In an alternative embodiment, the chimeric 
molecule may comprise a fusion of a breast cancer polypeptide with an immunoglobulin or a particular 
region of an immunoglobulin. For a bivalent form of the chimeric molecule, such a fusion could be to 
the Fc region of an IgG molecule. 
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Various tag polypeptides and their respective antibodies are well known in the art. Examples include 
poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its 
antibody 12CA5 [Field et al., Mol. Cell. Biol., 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 
6E10, G4, B7 and 9E10 antibodies thereto [Evan et at., Molecular and Cellular Biology, 5:3610-3616 
(1985)]; and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al., 
Protein Engineering, 3(6):547-553 (1990)]. Other tag polypeptides include the Flag-peptide [Hopp et 
al., BioTechnology, 6:1204-1210 (1988)]; the KT3 epitope peptide [Martin et al., Science, 255:192-194 
(1992)]; tubulin epitope peptide [Skinner et al., J. Biol. Chem., 266:15163-15166 (1991)]; and the 17 
gene 10 protein peptide tag [Lutz-Freyerrnuth et aL, Proc. Natl. Acad. Sci. USA, 87:6393-6397 (1990)]. 

Also included with the definition of breast cancer protein in one embodiment are other breast cancer 
proteins of the breast cancer family, and breast cancer proteins from other organisms, which are 
cloned and expressed as outlined below. Thus, probe or degenerate polymerase chain reaction 
(PCR) primer sequences may be used to find other related breast cancer proteins from humans or 
other organisms. As will be appreciated by those in the art, particularly useful probe and/or PCR 
primer sequences include the unique areas of the breast cancer nucleic acid sequence. As is 
generally known in the art, preferred PCR primers are from about 15 to about 35 nucleotides in length, 
with from about 20 to about 30 being preferred, and may contain inosine as needed. The conditions 
for the PCR reaction are well known in the art. 

In addition, as is outlined herein, breast cancer proteins can be made that are longer than those 
depicted in the figures, for example, by the elucidation of additional sequences, the addition of epitope 
or purification tags, the addition of other fusion sequences, etc. 

Breast cancer proteins may also be identified as being encoded by breast cancer nucleic acids. Thus, 
breast cancer proteins are encoded by nucleic acids that will hybridize to the sequences of the 
sequence listings, or their complements, as outlined herein. 

In a preferred embodiment, when the breast cancer protein is to be used to generate antibodies, for 
example for immunotherapy, the breast cancer protein should share at least one epitope or 
determinant with the full length protein. By "epitope" or "determinant" herein is meant a portion of a 
protein which will generate and/or bind an antibody or T-cell receptor in the context of MHC. Thus, in 
most instances, antibodies made to a smaller breast cancer protein will be able to bind to the full 
length protein. In a preferred embodiment, the epitope is unique; that is, antibodies generated to a 
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unique epitope show little or no cross-reactivity. In a preferred embodiment, the epitope is selected 
from BCH1p1, BCH1p2, BCR3p1 f BCR3p2, BCQ8p1, BCQ8p2, BCQ5p1, BCQ5p2, BCN1p1, 
BCN1p2, wherein BCH1p1 and BCH1p2 are preferred- in one embodiment the epitope or fragment of 
BCH1p1 is conjugated to KLH or BSA. 

In one embodiment, the term "antibody" includes antibody fragments, as are known in the art, 
including Fab, Fab 2 , single chain antibodies (Fv for example), chimeric antibodies, etc., either 
produced by the modification of whole antibodies or those synthesized de novo using recombinant 
DNA technologies. 

Methods of preparing polyclonal antibodies are known to the skilled artisan. Polyclonal antibodies can 
;J|o be raised in a mammal, for example, by one or more injections of an immunizing agent and, if desired, 
•M an adjuvant. Typically, the immunizing agent and/or adjuvant will be injected in the mammal by 

s § multiple subcutaneous or intraperitoneal injections. The immunizing agent may include the BCH1 or 

\j$ fragment thereof or a fusion protein thereof, it may be useful to conjugate the immunizing agent to a 

protein known to be immunogenic in the mammal being immunized. Examples of such immunogenic 
;J 15 proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine 
M thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include 

il| Freund's complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose 

tff dicorynomycolate). The immunization protocol may be selected by one skilled in the art without undue 

3 experimentation. 

20 The antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be prepared 
using hybridoma methods, such as those described by Kohler and Milstein, Nature , 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized 
with an immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies 
that will specifically bind to the immunizing agent. Alternatively, the lymphocytes may be immunized in 

25 vitro. The immunizing agent will typically include the BCH1 polypeptide or fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes ("PBLs") are used if cells of human 
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing agent, 
such as polyethylene glycol, to form a hybridoma cell [Goding, Monoclonal Antibodies: Principles and 

3 0 Practice , Academic Press, (1986) pp. 59-103]. Immortalized cell lines are usually transformed 
mammalian cells, particularly myeloma cells of rodent, bovine and human origin. Usually, rat or 
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mouse myeloma cell lines are employed. The hybridoma celts may be cultured in a suitable culture 
medium that preferably contains one or more substances that inhibit the growth or survival of the 
unfused, immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will 
include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which substances prevent the 
growth of HGPRT-deficient cells. 

in one embodiment, the antibodies are bispecific antibodies. Bispecific antibodies are monoclonal, 
preferably human or humanized, antibodies that have binding specificities for at least two different 
antigens. In the present case, one of the binding specificities is for the breast cancer protein or a 
fragment thereof, the other one is for any other antigen, and preferably for a cell-surface protein or 
receptor or receptor subunit, preferably one that is tumor specific. 

In a preferred embodiment, the antibodies to breast cancer are capable of reducing or eliminating the 
biological function of breast cancer, as is described below. That is, the addition of anti-breast cancer 
antibodies (either polyclonal or preferably monoclonal) to breast cancer (or cells containing breast 
cancer) may reduce or eliminate the breast cancer activity. Generally, at least a 25% decrease in 
activity is preferred, with at least about 50% being particularly preferred and about a 95-100% 
decrease being especially preferred. 

In a preferred embodiment the antibodies to the breast cancer proteins are humanized antibodies. 
Humanized forms of non-human (e.g., murine) antibodies are chimeric molecules of immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab\ F(ab ! ) 2 or other antigen-binding 
subsequences of antibodies) which contain minimal sequence derived from non-human 
immunoglobulin. Humanized antibodies include human immunoglobulins (recipient antibody) in which 
residues form a complementary determining region (CDR) of the recipient are replaced by residues 
from a CDR of a non-human species (donor antibody) such as mouse, rat or rabbit having the desired 
specificity, affinity and capacity. In some instances, Fv framework residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies may also 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or 
framework sequences. In general, the humanized antibody will comprise substantially ail of at least 
one, and typically two, variable domains, in which all or substantially ail of the CDR regions 
correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally also will 



37 



comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin [Jones et al., Nature , 321:522-525 (1986); Riechmann et aL, Nature , 332:323-329 
(1988); and Presta, Curr. Op. Struct Biol. , 2:593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. 
These non-human amino acid residues are often referred to as import residues, which are typically 
taken from an import variable domain. Humanization can be essentially performed following the 
method of Winter and co-workers [Jones et al., Nature , 321:522-525 (1986); Riechmann et al., Nature , 
332:323-327 (1988); Verhoeyen et al., Science , 239:1534-1536 (1988)], by substituting rodent CDRs 
or CDR sequences for the corresponding sequences of a human antibody. Accordingly, such 
humanized antibodies are chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less 
than an intact human variable domain has been substituted by the corresponding sequence from a 
non-human species. In practice, humanized antibodies are typically human antibodies in which some 
CDR residues and possibly some FR residues are substituted by residues from analogous sites in 
rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage 
display libraries [Hoogenboom and Winter, J. Mol. Biol. , 227:381 (1991); Marks et a!., J. Mol. Bioi. , 
222:581 (1991)]. The techniques of Cole et al. and Boerner et al. are also available for the preparation 
of human monoclonal antibodies (Cole et aL, Monoclonal Antibodies and Cancer Therapy , Alan R. 
Liss, p. 77 (1985) and Boerner et al., J. Immunol. , 147(1 ) :86-95 (1991)]. Similarly, human antibodies 
can be made by introducing of human immunoglobulin loci into transgenic animals, e.g., mice in which 
the endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans in ail 
respects, including gene rearrangement, assembly, and antibody repertoire. This approach is 
described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 
5,661 ,016, and in the following scientific publications: Marks et al., Bio/Technology 10, 779-783 
(1992); Lonberg et al., Nature 368 856-859 (1994); Morrison, Nature 368, 812-13 (1994); Fishwild et 
al., Nature Biotechnology 14, 845-51 (1996); Neuberger, Nature Biotechnology 14, 826 (1996); 
Lonberg and Huszar, Intern. Rev . Immunol. 13 65-93 (1995). 

By immunotherapy is meant treatment of breast cancer with an antibody raised against breast cancer 
proteins. As used herein, immunotherapy can be passive or active. Passive immunotherapy as 
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defined herein is the passive transfer of antibody to a recipient (patient). Active immunization is the 
induction of antibody and/or T-cell responses in a recipient (patient). Induction of an immune 
response is the result of providing the recipient with an antigen to which antibodies are raised. As 
appreciated by one of ordinary skill in the art, the antigen may be provided by injecting a polypeptide 
against which antibodies are desired to be raised into a recipient, or contacting the recipient with a 
nucleic acid capable of expressing the antigen and under conditions for expression of the antigen. 

In a preferred embodiment the breast cancer proteins against which antibodies are raised are 
secreted proteins as described above. Without being bound by theory, antibodies used for treatment, 
bind and prevent the secreted protein from binding to its receptor, thereby inactivating the secreted 
breast cancer protein. 

In another preferred embodiment, the breast cancer protein to which antibodies are raised is a 
transmembrane protein. Without being bound by theory, antibodies used for treatment, bind the 
extracellular domain of the breast cancer protein and prevent it from binding to other proteins, such as 
circulating ligands or cell-associated molecules. The antibody may cause down-regulation of the 
transmembrane breast cancer protein. As will be appreciated by one of ordinary skill in the art, the 
antibody may be a competitive, non-competitive or uncompetitive inhibitor of protein binding to the 
extracellular domain of the breast cancer protein. The antibody is also an antagonist of the breast 
cancer protein. Further, the antibody prevents activation of the transmembrane breast cancer protein. 
In one aspect, when the antibody prevents the binding of other molecules to the breast cancer protein, 
the antibody prevents growth of the ceil. The antibody afso sensitizes the cell to cytotoxic agents, 
including, but not limited to TNF-a, TNF-p, IL-1, INF-y and IL-2, or chemotherapeutic agents including 
5FU, vinblastine, actinomycin D, cisplatin, methotrexate, and the like. In some instances the antibody 
belongs to a sub-type that activates serum complement when complexed with the transmembrane 
protein thereby mediating cytotoxicity. Thus, breast cancer is treated by administering to a patient 
antibodies directed against the transmembrane breast cancer protein. 

In another preferred embodiment, the antibody is conjugated to a therapeutic moiety. In one aspect 
the therapeutic moiety is a small molecule that modulates the activity of the breast cancer protein. In 
another aspect the therapeutic moiety modulates the activity of molecules associated with or in close 
proximity to the breast cancer protein. The therapeutic moiety may inhibit enzymatic activity such as 
protease or protein kinase activity associated with breast cancer. 
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In a preferred embodiment, the therapeutic moiety may also be a cytotoxic agent. In this method, 
targeting the cytotoxic agent to tumor tissue or cells, results in a reduction in the number of afflicted 
cells, thereby reducing symptoms associated with breast cancer. Cytotoxic agents are numerous and 
varied and include, but are not limited to, cytotoxic drugs or toxins or active fragments of such toxins. 
5 Suitable toxins and their corresponding fragments include diptheria A chain, exotoxin A chain, ricin A 
chain, abrin A chain, curcin, crotin, phenomycin, enomycin and the like. Cytotoxic agents also include 
radiochemicals made by conjugating radioisotopes to antibodies raised against breast cancer proteins, 
or binding of a radionuclide to a chelating agent that has been covalently attached to the antibody. 
Targeting the therapeutic moiety to transmembrane breast cancer proteins not only serves to increase 
1 0 the local concentration of therapeutic moiety in the breast cancer afflicted area, but also serves to 
reduce deleterious side effects that may be associated with the therapeutic moiety. 

: "c$ 

:tl The breast cancer antibodies of the invention specifically bind to breast cancer proteins. By 

Til 

l j| "specifically bind" herein is meant that the antibodies bind to the protein with a binding constant in the 

] M range of at least 10" 4 - 1CT 6 M"\ with a preferred range being 10~ 7 - 10~ 9 M~ 1 . 

i 15 In a preferred embodiment, the breast cancer protein is purified or isolated after expression. Breast 
^| cancer proteins may be isolated or purified in a variety of ways known to those skilled in the art 

j=4 depending on what other components are present in the sample. Standard purification methods 

include electrophoretic, molecular, immunological and chromatographic techniques, including ion 
f% exchange, hydrophobic, affinity, and reverse-phase HPLC chromatography, and chromatofocusing. 

2 0 For example, the breast cancer protein may be purified using a standard anti-breast cancer antibody 
column. Ultrafiltration and diafiltration techniques, in conjunction with protein concentration, are also 
useful. For general guidance in suitable purification techniques, see Scopes, R., Protein Purification, 
Springer-Verlag, NY (1982). The degree of purification necessary will vary depending on the use of 
the breast cancer protein. In some instances no purification will be necessary. 

2 5 Once expressed and purified if necessary, the breast cancer proteins and nucleic acids are useful in a 

number of applications. 

In one aspect, the expression levels of genes are determined for different cellular states in the breast 
cancer phenotype; that is, the expression levels of genes in normal breast tissue and in breast cancer 
tissue (and in some cases, for varying severities of breast cancer that relate to prognosis, as outlined 

3 0 below) are evaluated to provide expression profiles. An expression profile of a particular cell state or 
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point of development is essentially a "fingerprint" of the state; while two states may have any particular 
gene similarly expressed, the evaluation of a number of genes simultaneously allows the generation of 
a gene expression profile that is unique to the state of the cell. By comparing expression profiles of 
cells in different states, information regarding which genes are important (including both up- and down- 
5 regulation of genes) in each of these states is obtained. Then, diagnosis may be done or confirmed: 
does tissue from a particular patient have the gene expression profile of norma! or breast cancer 
tissue. 

"Differential expression," or grammatical equivalents as used herein, refers to both qualitative as well 
as quantitative differences in the genes' temporal and/or cellular expression patterns within and 
.^.0 among the cells. Thus, a differentially expressed gene can qualitatively have its expression altered, 
H : including an activation or inactivation, in, for example, normal versus breast cancer tissue. That is, 

[** genes may be turned on or turned off in a particular state, relative to another state. As is apparent to 

fjf the skilled artisan, any comparison of two or more states can be made. Such a qualitatively regulated 

^ gene will exhibit an expression pattern within a state or cell type which is detectable by standard 

1^15 techniques in one such state or cell type, but is not detectable in both. Alternatively, the determination 
is quantitative in that expression is increased or decreased; that is, the expression of the gene is either 
• ^ upregulated, resulting in an increased amount of transcript, or down regulated, resulting in a decreased 

h4 amount of transcript. The degree to which expression differs need only be large enough to quantify 

via standard characterization techniques as outlined below, such as by use of Asymetrix GeneChip™ 
f420 expression arrays, Lockhart, Nature Biotechnology, 14:1675-1680 (1996), hereby expressly 

incorporated by reference. Other techniques include, but are not limited to, quantitative reverse 
transcriptase PCR, Northern analysis and RNase protection. As outlined above, preferably the change 
in expression (i.e. upregulation or downregulation) is at least about 50%, more preferably at least 
about 100%, more preferably at least about 150%, more preferably, at least about 200%, with from 
25 300 to at least 1000% being especially preferred. 

As will be appreciated by those in the art, this may be done by evaluation at either the gene transcript, 
or the protein level; that is, the amount of gene expression may be monitored using nucleic acid 
probes to the DNA or RNA equivalent of the gene transcript, and the quantification of gene expression 
levels, or, alternatively, the final gene product itself (protein) can be monitored, for example through 
3 0 the use of antibodies to the breast cancer protein and standard immunoassays (ELISAs,e tc.) or other 
techniques, including mass spectroscopy assays, 2D gel electrophoresis assays, etc. Thus, the 
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proteins corresponding to breast cancer genes, i.e. those identified as being important in a breast 
cancer phenotype, can be evaluated in a breast cancer diagnostic test 

In a preferred embodiment, gene expression monitoring is done and a number of genes, i.e. an 
expression profile, is monitored simultaneously, although multiple protein expression monitoring can 
be done as well. Similarly, these assays may be done on an individual basis as well. 

In this embodiment, the breast cancer nucleic acid probes are attached to biochips as outlined herein 
for the detection and quantification of breast cancer sequences in a particular ceil. The assays are 
further described below in the example. 

In a preferred embodiment nucleic acids encoding the breast cancer protein are detected. Although 
DNA or RNA encoding the breast cancer protein may be detected, of particular interest are methods 
wherein the mRNA encoding a breast cancer protein is detected. The presence of mRNA in a sample 
is an indication that the breast cancer gene has been transcribed to form the mRNA, and suggests 
that the protein is expressed. Probes to detect the mRNA can be any nucieotide/deoxynucleotide 
probe that is complementary to and base pairs with the mRNA and includes but is not limited to 
oligonucleotides, cDNA or RNA. Probes also should contain a detectable label, as defined herein. In 
one method the mRNA is detected after immobilizing the nucleic acid to be examined on a solid 
support such as nylon membranes and hybridizing the probe with the sample. Following washing to 
remove the non-specifically bound probe, the label is detected. In another method detection of the 
mRNA is performed in situ. In this method permeabiiized cells or tissue samples are contacted with a 
detectably labeled nucleic acid probe for sufficient time to allow the probe to hybridize with the target 
mRNA. Following washing to remove the non-specifically bound probe, the label is detected. For 
example a digoxygenin labeled riboprobe (RNA probe) that is complementary to the mRNA encoding a 
breast cancer protein is detected by binding the digoxygenin with an anti-digoxygenin secondary 
antibody and developed with nitro blue tetrazolium and 5-bromo-4-chloro-3-indoyl phosphate. 

In a preferred embodiment, any of the three classes of proteins as described herein (secreted, 
transmembrane or intracellular proteins) are used in diagnostic assays. The breast cancer proteins, 
antibodies, nucleic acids, modified proteins and cells containing breast cancer sequences are used in 
diagnostic assays. This can be done on an individual gene or corresponding polypeptide level. In a 
preferred embodiment, the expression profiles are used, preferably in conjunction with high throughput 
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screening techniques to allow monitoring for expression profile genes and/or corresponding 
polypeptides. 

As described and defined herein, breast cancer proteins, including intracellular, transmembrane or 
secreted proteins, find use as markers of breast cancer. Detection of these proteins in putative breast 
5 cancer tissue or patients allows for a determination or diagnosis of breast cancer Numerous methods 
known to those of ordinary skill in the art find use in detecting breast cancer. In one embodiment, 
antibodies are used to detect breast cancer proteins. A preferred method separates proteins from a 
sample or patient by electrophoresis on a gel (typically a denaturing and reducing protein gel, but may 
be any other type of gel including isoelectric focusing gels and the like). Following separation of 
.^10 proteins, the breast cancer protein is detected by immunobiotting with antibodies raised against the 
; || breast cancer protein. Methods of immunobiotting are well known to those of ordinary skill in the art. 

I II 

|jf in another preferred method, antibodies to the breast cancer protein find use in in situ imaging 

^| techniques. In this method cells are contacted with from one to many antibodies to the breast cancer 

protein(s). Following washing to remove non-specific antibody binding, the presence of the antibody 
* 15 or antibodies is detected. In one embodiment the antibody is detected by incubating with a secondary 

antibody that contains a detectable label. In another method the primary antibody to the breast cancer 
1*4 protein(s) contains a detectable label. In another preferred embodiment each one of multiple primary 

2 antibodies contains a distinct and detectable label. This method finds particular use in simultaneous 

Q screening for a plurality of breast cancer proteins. As will be appreciated by one of ordinary skill in the 

20 art, numerous other histological imaging techniques are useful in the invention. 

In a preferred embodiment the label is detected in a fluorometer which has the ability to detect and 
distinguish emissions of different wavelengths. In addition, a fluorescence activated cell sorter (FACS) 
can be used in the method. 

In another preferred embodiment, antibodies find use in diagnosing breast cancer from blood samples. 

2 5 As previously described, certain breast cancer proteins are secreted/circulating molecules. Blood 

samples, therefore, are useful as samples to be probed or tested for the presence of secreted breast 
cancer proteins. Antibodies can be used to detect the breast cancer by any of the previously 
described immunoassay techniques including ELISA, immunobiotting (Western blotting), 
immunoprecipitation, BIACORE technology and the like, as will be appreciated by one of ordinary skill 

3 0 in the art. 



43 



In a preferred embodiment, in situ hybridization of labeled breast cancer nucleic acid probes to tissue 
arrays is done. For example, arrays of tissue samples, including breast cancer tissue and/or normal 
tissue, are made. In situ hybridization as is known in the art can then be done. 

it is understood that when comparing the fingerprints between an individual and a standard, the skilled 
artisan can make a diagnosis as well as a prognosis. It is further understood that the genes which 
indicate the diagnosis may differ from those which indicate the prognosis. 

In a preferred embodiment the breast cancer proteins, antibodies, nucleic acids, modified proteins 
and ceils containing breast cancer sequences are used in prognosis assays. As above, gene 
expression profiles can be generated that correlate to breast cancer severity, in terms of long term 
prognosis. Again, this may be done on either a protein or gene level, with the use of genes being 
preferred. As above, the breast cancer probes are attached to biochips for the detection and 
quantification of breast cancer sequences in a tissue or patient. The assays proceed as outlined for 
diagnosis. 

In a preferred embodiment, any of the three classes of proteins as described herein are used in drug 
screening assays. The breast cancer proteins, antibodies, nucleic acids, modified proteins and cells 
containing breast cancer sequences are used in drug screening assays or by evaluating the effect of 
drug candidates on a "gene expression profile" or expression profile of polypeptides. In a preferred 
embodiment, the expression profiles are used, preferably in conjunction with high throughput 
screening techniques to allow monitoring for expression profile genes after treatment with a candidate 
agent, Zlokarnik, et at., Science 279, 84-8 (1998), Heid, 1996 #69. 

In a preferred embodiment, the breast cancer proteins, antibodies, nucleic acids, modified proteins 
and cells containing the native or modified breast cancer proteins are used in screening assays. That 
is, the present invention provides novel methods for screening for compositions which modulate the 
breast cancer phenotype. As above, this can be done on an individual gene level or by evaluating the 
effect of drug candidates on a "gene expression profile". In a preferred embodiment, the expression 
profiles are used, preferably in conjunction with high throughput screening techniques to allow 
monitoring for expression profile genes after treatment with a candidate agent, see Zlokarnik, supra. 
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Having identified the differentially expressed genes herein, a variety of assays may be executed. In a 
preferred embodiment, assays may be run on an individual gene or protein level. That is, having 
identified a particular gene as up regulated in breast cancer, candidate bioactive agents may be 
screened to modulate this gene's response; preferably to down regulate the gene, although in some 
circumstances to up regulate the gene. "Modulation" thus includes both an increase and a decrease in 
gene expression. The preferred amount of modulation will depend on the original change of the gene 
expression in normal versus tumor tissue, with changes of at least 10%, preferably 50%, more 
preferably 100-300%, and in some embodiments 300-1000% or greater. Thus, if a gene exhibits a 4 
fold increase in tumor compared to normal tissue, a decrease of about four fold is desired; a 10 fold 
decrease in tumor compared to normal tissue gives a 10 fold increase in expression for a candidate 
agent is desired. 

As will be appreciated by those in the art, this may be done by evaluation at either the gene or the 
protein level; that is, the amount of gene expression may be monitored using nucleic acid probes and 
the quantification of gene expression levels, or, alternatively, the gene product itself can be monitored, 
for example through the use of antibodies to the breast cancer protein and standard immunoassays. 

In a preferred embodiment, gene expression monitoring is done and a number of genes, i.e. an 
expression profile, is monitored simultaneously, although multiple protein expression monitoring can 
be done as well. 

In this embodiment, the breast cancer nucleic acid probes are attached to biochips as outlined herein 
for the detection and quantification of breast cancer sequences in a particular cell. The assays are 
further described below. 

Generally, in a preferred embodiment, a candidate bioactive agent is added to the cells prior to 
analysis. Moreover, screens are provided to identify a candidate bioactive agent which modulates 
breast cancer, modulates breast cancer proteins, binds to a breast cancer protein, or interferes 
between the binding of a breast cancer protein and an antibody. 

The term "candidate bioactive agent" or "drug candidate" or grammatical equivalents as used herein 
describes any molecule, e.g., protein, oligopeptide, small organic molecule, polysaccharide, 
polynucleotide, etc., to be tested for bioactive agents that are capable of directly or indirectly altering 
either the breast cancer phenotype or the expression of a breast cancer sequence, including both 
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nucleic acid sequences and protein sequences. In preferred embodiments, the bioactive agents 
modulate the expression profiles, or expression profile nucleic acids or proteins provided herein. In a 
particularly preferred embodiment, the candidate agent suppresses a breast cancer phenotype, for 
example to a normal breast tissue fingerprint. Similarly, the candidate agent preferably suppresses a 
severe breast cancer phenotype. Generally a plurality of assay mixtures are run in parallel with 
different agent concentrations to obtain a differential response to the various concentrations. 
Typically, one of these concentrations serves as a negative control, i.e., at zero concentration or below 
the level of detection. 

Candidate agents encompass numerous chemical classes, though typically they are organic 
molecules, preferably small organic compounds having a molecular weight of more than 100 and less 
than about 2,500 daltons. Preferred small molecules are less than 2000, or less than 1500 or less 
than 1000 or less than 500 D. Candidate agents comprise functional groups necessary for structural 
interaction with proteins, particularly hydrogen bonding, and typically include at least an amine, 
carbonyl, hydroxyl or carboxyl group, preferably at least two of the functional chemical groups. The 
candidate agents often comprise cyclical carbon or heterocyclic structures and/or aromatic or 
polyaromattc structures substituted with one or more of the above functional groups. Candidate 
agents are also found among biomolecules including peptides, saccharides, fatty acids, steroids, 
purines, pyrimidines, derivatives, structural analogs or combinations thereof. Particularly preferred are 
peptides. 

Candidate agents are obtained from a wide variety of sources including libraries of synthetic or natural 
compounds. For example, numerous means are available for random and directed synthesis of a 
wide variety of organic compounds and biomolecules, including expression of randomized 
oligonucleotides. Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant 
and animal extracts are available or readily produced. Additionally, natural or synthetically produced 
libraries and compounds are readily modified through conventional chemical, physical and biochemical 
means. Known pharmacological agents may be subjected to directed or random chemical 
modifications, such as acylation, alkylation, esterification, amidification to produce structural analogs. 

In a preferred embodiment, the candidate bioactive agents are proteins. By "protein" herein is meant 
at least two covalently attached amino acids, which includes proteins, polypeptides, oligopeptides and 
peptides. The protein may be made up of naturally occurring amino acids and peptide bonds, or 
synthetic peptidomimetic structures. Thus "amino acid", or "peptide residue", as used herein means 
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both naturatfy occurring and synthetic amino acids. For example, homo-phenylalanine, citrulline and 
noreleucine are considered amino acids for the purposes of the invention. "Amino acid" also includes 
imino acid residues such as proline and hydroxyproline. The side chains may be in either the (R) or 
the (S) configuration. In the preferred embodiment, the amino acids are in the (S) or L-configuration. 
If non-naturally occurring side chains are used, non-amino acid substituents may be used, for example 
to prevent or retard in vivo degradations. 

In a preferred embodiment, the candidate bioactive agents are naturally occurring proteins or 
fragments of naturally occurring proteins. Thus, for example, cellular extracts containing proteins, or 
random or directed digests of proteinaceous cellular extracts, may be used. In this way libraries of 
procaryotic and eucaryotic proteins may be made for screening in the methods of the invention. 
Particularly preferred in this embodiment are libraries of bacterial, fungal, viral, and mammalian 
proteins, with the latter being preferred, and human proteins being especially preferred. 

In a preferred embodiment, the candidate bioactive agents are peptides of from about 5 to about 30 
amino acids, with from about 5 to about 20 amino acids being preferred, and from about 7 to about 15 
being particularly preferred. The peptides may be digests of naturally occurring proteins as is outlined 
above, random peptides, or "biased" random peptides. By "randomized" or grammatical equivalents 
herein is meant that each nucleic acid and peptide consists of essentially random nucleotides and 
amino acids, respectively. Since generally these random peptides (or nucleic acids, discussed below) 
are chemically synthesized, they may incorporate any nucleotide or amino acid at any position. The 
synthetic process can be designed to generate randomized proteins or nucleic acids, to allow the 
formation of all or most of the possible combinations over the length of the sequence, thus forming a 
library of randomized candidate bioactive proteinaceous agents. 

In one embodiment, the library is fully randomized, with no sequence preferences or constants at any 
position. In a preferred embodiment, the library is biased. That is, some positions within the 
sequence are either held constant, or are selected from a limited number of possibilities. For example, 
in a preferred embodiment, the nucleotides or amino acid residues are randomized within a defined 
class, for example, of hydrophobic amino acids, hydrophilic residues, sterically biased (either small or 
large) residues, towards the creation of nucleic acid binding domains, the creation of cysteines, for 
cross-linking, prolines for SH-3 domains, serines, threonines, tyrosines or histidines for 
phosphorylation sites, etc., or to purines, etc. 
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In a preferred embodiment, the candidate bioactive agents are nucleic acids, as defined above. 

As described above generally for proteins, nucleic acid candidate bioactive agents may be naturally 
occurring nucleic acids, random nucleic acids, or "biased" random nucleic acids. For example, digests 
of procaryotic or eucaryotic genomes may be used as is outlined above for proteins. 

In a preferred embodiment, the candidate bioactive agents are organic chemical moieties, a wide 
variety of which are available in the literature. 

After the candidate agent has been added and the cells allowed to incubate for some period of time, 
the sample containing the target sequences to be analyzed is added to the biochip. If required, the 
target sequence is prepared using known techniques. For example, the sample may be treated to 
lyse the cells, using known lysis buffers, electroporation, etc., with purification and/or amplification 
such as PCR occurring as needed, as will be appreciated by those in the art. For example, an in vitro 
transcription with labels covaiently attached to the nucleosides is done. Generally, the nucleic acids 
are labeled with biotin-FITC or PE, or with cy3 or cy5. 

In a preferred embodiment, the target sequence is labeled with, for example, a fluorescent, a 
chemiluminescent, a chemical, or a radioactive signal, to provide a means of detecting the target 
sequenced specific binding to a probe. The label also can be an enzyme, such as, alkaline 
phosphatase or horseradish peroxidase, which when provided with an appropriate substrate produces 
a product that can be detected. Alternatively, the label can be a labeled compound or small molecule, 
such as an enzyme inhibitor, that binds but is not catalyzed or altered by the enzyme. The label also 
can be a moiety or compound, such as, an epitope tag or biotin which specifically binds to streptavidin. 
For the example of biotin, the streptavidin is labeled as described above, thereby, providing a 
detectable signal for the bound target sequence. As known in the art, unbound labeled streptavidin is 
removed prior to analysis. 

As will be appreciated by those in the art, these assays can be direct hybridization assays or can 
comprise "sandwich assays", which include the use of multiple probes, as is generally outlined in U.S. 
Patent Nos. 5,681,702, 5,597,909, 5,545,730, 5,594,117, 5,591,584, 5,571,670, 5,580,731, 5,571,670, 
5,591,584, 5,624,802, 5,635,352, 5,594,118, 5,359,100, 5,124,246 and 5,681,697, all of which are 
hereby incorporated by reference. In this embodiment, in general, the target nucleic acid is prepared 
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as outlined above, and then added to the biochip comprising a plurality of nucleic acid probes, under 
conditions that allow the formation of a hybridization complex. 

A variety of hybridization conditions may be used in the present invention, including high, moderate 
and low stringency conditions as outlined above. The assays are generally run under stringency 
5 conditions which allows formation of the label probe hybridization complex only in the presence of 
target. Stringency can be controlled by altering a step parameter that is a thermodynamic variable, 
including, but not limited to, temperature, formamide concentration, salt concentration, chaotropic salt 
concentration pH, organic solvent concentration, etc. 

. m These parameters may also be used to control non-specific binding, as is generally outlined in U.S. 

>-0-O Patent No. 5,681,697. Thus it may be desirable to perform certain steps at higher stringency 

2? conditions to reduce non-specific binding. 

Ill 
iff 

ytf The reactions outlined herein may be accomplished in a variety of ways, as will be appreciated by 

d those in the art. Components of the reaction may be added simultaneously, or sequentially, in any 

order, with preferred embodiments outlined below. In addition, the reaction may include a variety of 

TrflB other reagents may be included in the assays. These include reagents like salts, buffers, neutral 

|*4 proteins, e.g. albumin, detergents, etc which may be used to facilitate optimal hybridization and 

i n 

detection, and/or reduce non-specific or background interactions. Also reagents that otherwise 
g improve the efficiency of the assay, such as protease inhibitors, nuclease inhibitors, anti-microbia! 

agents, etc., may be used, depending on the sample preparation methods and purity of the target. 

20 Once the assay is run, the data is analyzed to determine the expression levels, and changes in 
expression levels as between states, of individual genes, forming a gene expression profile. 

The screens are done to identify drugs or bioactive agents that modulate the breast cancer phenotype. 
Specifically, there are several types of screens that can be run. A preferred embodiment is in the 
screening of candidate agents that can Induce or suppress a particular expression profile, thus 
2 5 preferably generating the associated phenotype. That is, candidate agents that can mimic or produce 
an expression profile in breast cancer similar to the expression profile of normal breast tissue is 
expected to result in a suppression of the breast cancer phenotype. Thus, in this embodiment, 
mimicking an expression profile, or changing one profile to another, is the goal. 
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In a preferred embodiment, as for the diagnosis and prognosis applications, having identified the 
differentially expressed genes important in any one state, screens can be run to alter the expression of 
the genes individually. That is, screening for modulation of regulation of expression of a single gene 
can be done; that is, rather than try to mimic ail or part of an expression profile, screening for 
regulation of individual genes can be done. Thus, for example, particularly in the case of target genes 
whose presence or absence is unique between two states, screening is done for modulators of the 
target gene expression. 

In a preferred embodiment, screening is done to alter the biological function of the expression product 
of the differentially expressed gene. Again, having identified the importance of a gene in a particular 
state, screening for agents that bind and/or modulate the biological activity of the gene product can be 
run as is more fully outlined below. 

Thus, screening of candidate agents that modulate the breast cancer phenotype either at the gene 
expression level or the protein level can be done. 

In addition screens can be done for novel genes that are induced in response to a candidate agent. 
After identifying a candidate agent based upon its ability to suppress a breast cancer expression 
pattern leading to a normal expression pattern, or modulate a single breast cancer gene expression 
profile so as to mimic the expression of the gene from normal tissue, a screen as described above can 
be performed to identify genes that are specifically modulated in response to the agent. Comparing 
expression profiles between normal tissue and agent treated breast cancer tissue reveals genes that 
are not expressed in normal tissue or breast cancer tissue, but are expressed in agent treated tissue. 
These agent specific sequences can be identified and used by any of the methods described herein 
for breast cancer genes or proteins. In particular these sequences and the proteins they encode find 
use in marking or identifying agent treated cells. In addition, antibodies can be raised against the 
agent induced proteins and used to target novel therapeutics to the treated breast cancer tissue 
sample. 

Thus, in one embodiment a candidate agent is administered to a population of breast cancer cells, 
that thus has an associated breast cancer expression profile. By "administration" or "contacting" 
herein is meant that the candidate agent is added to the cells in such a manner as to allow the agent 
to act upon the cell, whether by uptake and intracellular action, or by action at the cell surface. In 
some embodiments, nucleic acid encoding a proteinaceous candidate agent (i.e. a peptide) may be 
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put into a viral construct such as a retroviral construct and added to the celt, such that expression of 
the peptide agent is accomplished; see PCT US97/01019, hereby expressly incorporated by 
reference. 

Once the candidate agent has been administered to the cells, the cells can be washed if desired and 
are allowed to incubate under preferably physiological conditions for some period of time. The cells 
are then harvested and a new gene expression profile is generated, as outlined herein. 

Thus, for example, breast cancer tissue may be screened for agents that reduce or suppress the 
breast cancer phenotype. A change in at least one gene of the expression profile indicates that the 
agent has. an effect on breast cancer activity. By defining such a signature for the breast cancer 
phenotype, screens for new drugs that alter the phenotype can be devised. With this approach, the 
drug target need not be known and need not be represented in the original expression screening 
platform, nor does the level of transcript for the target protein need to change. 

In a preferred embodiment, as outlined above, screens may be done on individual genes and gene 
products (proteins). That is, having identified a particular differentially expressed gene as important in 
a particular state, screening of modulators of either the expression of the gene or the gene product 
itself can be done. The gene products of differentially expressed genes are sometimes referred to 
herein as "breast cancer proteins", "breast cancer modulating proteins" "BCP" or a "BCMP". in one 
embodiment, BCMP is termed BCH1. In one embodiment, BCH1 can be identified as described for 
identifying breast cancer proteins herein. In a preferred embodiment, BCH1 is depicted in Figure 34. 
The BCMP may be a fragment, or alternatively, be the full length protein to the fragment shown herein. 
Preferably, the BCMP is a fragment of approximately 14 to 24 amino acids long. More preferably the 
fragment is a soluble fragment. 

In other preferred embodiments herein, the breast cancer protein or nucleic acid encoding a breast 
cancer protein may be selected from any sequence provided in the figures including those wherein the 
accession numbers are provided. Preferred sequences are in Figure 10, more preferably Figure 1 1 
and most preferably Figure 12. Preferred sequences are also selected from the group consisting of 
BCH1, BCA2, BCJ7, BCN1, BCN5, BC02, BCQ5, BCR2, BCR3, BCQ8, BCN2, BCX3, BCX2 and 
BCY3. Most preferably, the sequence is selected from the group consisting of BCH1 , BCA2, BCJ7, 
BCN1, BCN5, BC02, BCQ5, BCR2, BCX2 and BCY3. It is understood that any protein can also be 
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selected from any subset of this group of proteins, for example, BCH1 can be selected from the whole 
group, or from the subset of BCH1 and BCN1. 

in one embodiment the breast cancer proteins are conjugated to an immunogenic agent as discussed 
herein. In one embodiment the breast cancer protein is conjugated to BSA. 

5 Thus, in a preferred embodiment, screening for modulators of expression of specific genes can be 
done. This will be done as outlined above, but in general the expression of only one or a few genes 
are evaluated. 

In a preferred embodiment, screens are designed to first find candidate agents that can bind to 
,jj differentially expressed proteins, and then these agents may be used in assays that evaluate the 

j JJl 0 ability of the candidate agent to modulate differentially expressed activity. Thus, as will be appreciated 
i j by those in the art, there are a number of different assays which may be run; binding assays and 

; 4| activity assays. 

H 

* In a preferred embodiment, binding assays are done. In general, purified or isolated gene product is 

f% 

used; that is, the gene products of one or more differentially expressed nucleic acids are made. In 

15 general, this is done as is known in the art. For example, antibodies are generated to the protein gene 

^| products, and standard immunoassays are run to determine the amount of protein present. 

. Alternatively, cells comprising the breast cancer proteins can be used in the assays. 

Thus, in a preferred embodiment, the methods comprise combining a breast cancer protein and a 
candidate bioactive agent, and determining the binding of the candidate agent to the breast cancer 
20 protein. Preferred embodiments utilize the human breast cancer protein, although other mammalian 
proteins may also be used, for example for the development of animal models of human disease. In 
some embodiments, as outlined herein, variant or derivative breast cancer proteins may be used. 

Generally, in a preferred embodiment of the methods herein, the breast cancer protein or the 
25 candidate agent is non-diffusably bound to an insoluble support having isolated sample receiving 

areas (e.g. a microtiter piate, an array, etc.). The insoluble supports may be made of any composition 
to which the compositions can be bound, is readily separated from soluble material, and is otherwise 
compatible with the overall method of screening. The surface of such supports may be solid or porous 
and of any convenient shape. Examples of suitable insoluble supports include microtiter plates, 
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arrays, membranes and beads. These are typically made of glass, plastic (e.g., polystyrene), 
polysaccharides, nylon or nitrocellulose, teflon™, etc. Microliter plates and arrays are especially 
convenient because a large number of assays can be carried out simultaneously, using small amounts 
of reagents and samples. The particular manner of binding of the composition is not crucial so long as 
5 it is compatible with the reagents and overall methods of the invention, maintains the activity of the 
composition and is nondiffusable. Preferred methods of binding include the use of antibodies (which 
do not sterically block either the ligand binding site or activation sequence when the protein is bound 
to the support), direct binding to "sticky" or ionic supports, chemical crosstinking, the synthesis of the 
protein or agent on the surface, etc. Following binding of the protein or agent, excess unbound 
10 material is removed by washing. The sample receiving areas may then be blocked through incubation 
>tefc with bovine serum albumin (BSA), casein or other innocuous protein or other moiety. 

. 

;^ In a preferred embodiment, the breast cancer protein is bound to the support, and a candidate 

ij| bioactive agent is added to the assay. Alternatively, the candidate agent is bound to the support and 

U! the breast cancer protein is added. Novel binding agents include specific antibodies, non-natural 

15 binding agents identified in screens of chemical libraries, peptide analogs, etc. Of particular interest 

% are screening assays for agents that have a low toxicity for human cells. A wide variety of assays may 

be used for this purpose, including labeled in vitro protein-protein binding assays, electrophoretic 

iZ mobility shift assays, immunoassays for protein binding, functional assays (phosphorylation assays, 

^1 etc.) and the like. 

2 0 The determination of the binding of the candidate bioactive agent to the breast cancer protein may be 
done in a number of ways. In a preferred embodiment, the candidate bioactive agent is labelled, and 
binding determined directly. For example, this may be done by attaching all or a portion of the breast 
cancer protein to a solid support, adding a labelled candidate agent (for example a fluorescent label), 
washing off excess reagent, and determining whether the label is present on the solid support. 

25 Various blocking and washing steps may be utilized as is known in the art. 

By "labeled" herein is meant that the compound is either directly or indirectly labeled with a label which 
provides a detectable signal, e.g. radioisotope, fluorescers, enzyme, antibodies, particles such as 
magnetic particles, chemilumtnescers, or specific binding molecules, etc. Specific binding molecules 
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. For the specific binding 
30 members, the complementary member would normally be labeled with a molecule which provides for 



53 



detection, in accordance with known procedures, as outlined above. The label can directly or indirectly 
provide a detectable signal. 

in some embodiments, only one of the components is labeled. For example, the proteins (or 
proteinaceous candidate agents) may be labeled at tyrosine positions using 125 l, or with fluorophores. 
Alternatively, more than one component may be labeled with different labels; using 125 l for the proteins, 
for example, and a fluorophor for the candidate agents. 

In a preferred embodiment, the binding of the candidate bioactive agent is determined through the use 
of competitive binding assays. In this embodiment, the competitor is a binding moiety known to bind to 
the target molecule (i.e. breast cancer), such as an antibody, peptide, binding partner, ligand, etc. 
Under certain circumstances, there may be competitive binding as between the bioactive agent and 
the binding moiety, with the binding moiety displacing the bioactive agent. 

In one embodiment, the candidate bioactive agent is labeled. Either the candidate bioactive agent, or 
the competitor, or both, is added first to the protein for a time sufficient to allow binding, if present 
Incubations may be performed at any temperature which facilitates optimal activity, typically between 4 
and 40°C. Incubation periods are selected for optimum activity, but may also be optimized to facilitate 
rapid high through put screening. Typically between 0.1 and 1 hour will be sufficient. Excess reagent 
is generally removed or washed away. The second component is then added, and the presence or 
absence of the labeled component is followed, to indicate binding. 

In a preferred embodiment, the competitor is added first, followed by the candidate bioactive agent. 
Displacement of the competitor is an indication that the candidate bioactive agent is binding to the 
breast cancer protein and thus is capable of binding to, and potentially modulating, the activity of the 
breast cancer protein. In this embodiment, either component can be labeled. Thus, for example, if the 
competitor is labeled, the presence of label in the wash solution indicates displacement by the agent. 
Alternatively, if the candidate bioactive agent is labeled, the presence of the label on the support 
indicates displacement. 

in an alternative embodiment, the candidate bioactive agent is added first, with incubation and 
washing, followed by the competitor. The absence of binding by the competitor may indicate that the 
bioactive agent is bound to the breast cancer protein with a higher affinity. Thus, if the candidate 
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bioactive agent is labeled, the presence of the label on the support, coupled with a lack of competitor 
binding, may indicate that the candidate agent is capable of binding to the breast cancer protein. 



In a preferred embodiment the methods comprise differential screening to identity bioactive agents 
that are capable of modulating the activity of the breast cancer proteins. In this embodiment the 
5 methods comprise combining a breast cancer protein and a competitor in a first sample. A second 

sample comprises a candidate bioactive agent, a breast cancer protein and a competitor. The binding 
of the competitor is determined for both samples, and a change, or difference in binding between the 
two samples indicates the presence of an agent capable of binding to the breast cancer protein and 
potentially modulating its activity. That is, if the binding of the competitor is different in the second 
.^1 0 sample relative to the first sample, the agent is capable of binding to the breast cancer protein. 

%%$ 

Alternatively, a preferred embodiment utilizes differential screening to identify drug candidates that 

i if 

y| bind to the native breast cancer protein, but cannot bind to modified breast cancer proteins. The 

<M structure of the breast cancer protein may be modeled, and used in rational drug design to synthesize 

agents that interact with that site. Drug candidates that affect breast cancer bioactivity are also 

^15 identified by screening drugs for the ability to either enhance or reduce the activity of the protein. 

t| 

m 

H? Positive controls and negative controls may be used in the assays. Preferably aff control and test 

samples are performed in at least triplicate to obtain statistically significant results. Incubation of all 

q samples is for a time sufficient for the binding of the agent to the protein. Following incubation, ail 

samples are washed free of non-specifically bound material and the amount of bound, generally 
20 labeled agent determined. For example, where a radiolabel is employed, the samples may be counted 
in a scintillation counter to determine the amount of bound compound. 



A variety of other reagents may be included in the screening assays. These include reagents like 
salts, neutral proteins, e.g. albumin, detergents, etc which may be used to facilitate optimal 
protein-protein binding and/or reduce non-specific or background interactions. Also reagents that 
25 otherwise improve the efficiency of the assay, such as protease inhibitors, nuclease inhibitors, 

anti-microbial agents, etc., may be used. The mixture of components may be added in any order that 
provides for the requisite binding. 

Screening for agents that modulate the activity of breast cancer proteins may also be done. In a 
preferred embodiment, methods for screening for a bioactive agent capable of modulating the activity 
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of breast cancer proteins comprise the steps of adding a candidate bioactive agent to a sample of 
breast cancer proteins, as above, and determining an alteration in the biological activity of breast 
cancer proteins. "Modulating the activity of breast cancer" includes an increase in activity, a decrease 
in activity, or a change in the type or kind of activity present. Thus, in this embodiment, the candidate 
agent should both bind to breast cancer proteins (although this may not be necessary), and alter its 
biological or biochemical activity as defined herein. The methods include both in vitro screening 
methods, as are generally outlined above, and in vivo screening of cells for alterations in the presence, 
distribution, activity or amount of breast cancer proteins. 

Thus, in this embodiment, the methods comprise combining a breast cancer sample and a candidate 
bioactive agent, and evaluating the effect on breast cancer activity. By "breast cancer activity" or 
grammatical equivalents herein is meant one of the breast cancer's biological activities, including, but 
not limited to, cell division, preferably in breast tissue, cell proliferation, tumor growth, transformation of 
cells. In one embodiment, breast cancer activity include activation of breast cancer protein, BCH1 , for 
example, or a substrate thereof by the breast cancer protein. An inhibitor of breast cancer activity is 
the inhibition of any one or more breast cancer activities. 

In a preferred embodiment, the activity of the breast cancer protein is increased; in another preferred 
embodiment, the activity of the breast cancer protein is decreased. Thus, bioactive agents that are 
antagonists are preferred in some embodiments, and bioactive agents that are agonists may be 
preferred in other embodiments. 

In a preferred embodiment, the invention provides methods for screening for bioactive agents capable 
of modulating the activity of a breast cancer protein. The methods comprise adding a candidate 
bioactive agent, as defined above, to a cell comprising breast cancer proteins. Preferred cell types 
include almost any cell. The cells contain a recombinant nucleic acid that encodes a breast cancer 
protein. In a preferred embodiment, a library of candidate agents are tested on a plurality of cells. 

In one aspect, the assays are evaluated in the presence or absence or previous or subsequent 
exposure of physiological signals, for example hormones, antibodies, peptides, antigens, cytokines, 
growth factors, action potentials, pharmacological agents including chemotherapeutics, radiation, 
carcinogenics, or other ceils (i.e. cell-cell contacts). In another example, the determinations are 
determined at different stages of the cell cycle process. 
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In this way, bioactive agents are identified. Compounds with pharmacological activity are able to 
enhance or interfere with the activity of the breast cancer protein. In one embodiment, "breast cancer 
protein activity" as used herein includes at least one of the following: breast cancer activity, binding to 
a breast cancer protein, activation of a breast cancer protein or activation of substrates of a breast 
5 cancer protein by a breast cancer protein. 

In one embodiment, a method of inhibiting breast cancer cell division is provided. The method 
comprises administration of a breast cancer inhibitor. 



Neutralizing means that activity of a protein is either inhibited or counter acted against so as to have 
m substantially no effect on the celf. 

\ ?t 

0 In another embodiment, a method of inhibiting tumor growth is provided. The method comprises 

\\$ 

g| administration of a breast cancer inhibitor. 

In a further embodiment, methods of treating cells or individuals with cancer are provided. The 

* method comprises administration of a breast cancer inhibitor. 

^% 

15 In one embodiment, a breast cancer inhibitor is an antibody as discussed above. In another 

i 

: fl embodiment, the breast cancer inhibitor is an antisense molecule. Antisense molecules as used 

Cl 

p| herein include antisense or sense oligonucleotides comprising a singe-stranded nucleic acid sequence 

(either RNA or DNA) capable of binding to target mRNA (sense) or DNA (antisense) sequences for 
breast cancer molecules. A preferred antisense molecule is for BCH1 or for a ligand or activator 
20 thereof. Antisense or sense oligonucleotides, according to the present invention, comprise a fragment 
generally at least about 14 nucleotides, preferably from about 14 to 30 nucleotides. The ability to 
derive an antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a given 
protein is described in, for example, Stein and Cohen ( Cancer Res. 48:2659, 1988) and van der Krol 
etal. ( BioTechniques 6:958. 1988). 



25 Antisense molecules may be introduced into a cell containing the target nucleotide sequence by 
formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
ligand binding molecules include, but are not limited to, cell surface receptors, growth factors, other 
cytokines, or other ligands that bind to cell surface receptors. Preferably, conjugation of the iigand 
binding molecule does not substantially interfere with the ability of the ligand binding molecule to bind 
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to its corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide or 
its conjugated version into the cell. Alternatively, a sense or an antisense oligonucleotide may be 
introduced into a cell containing the target nucleic acid sequence by formation of an oligonucleotide- 
lipid complex, as described in WO 90/10448. It is understood that the use of antisense molecules or 
knock out and knock in models may also be used in screening assays as discussed above, in addition 
to methods of treatment. 

The compounds having the desired pharmacological activity may be administered in a physiologically 
acceptable carrier to a host, as previously described. The agents may be administered in a variety of 
ways, orally, parenterally e.g., subcutaneously, intraperitoneal^, intravascularly, etc. Depending upon 
the manner of introduction, the compounds may be formulated in a variety of ways. The concentration 
of therapeutically active compound in the formulation may vary from about 0.1-100 wt.%. The agents 
may be administered alone or in combination with other treatments, i.e., radiation. 

The pharmaceutical compositions can be prepared in various forms, such as granules, tablets, pills, 
suppositories, capsules, suspensions, salves, lotions and the like. Pharmaceutical grade organic or 
inorganic carriers and/or diluents suitable for oral and topical use can be used to make up 
compositions containing the therapeutically-active compounds. Diluents known to the art include 
aqueous media, vegetable and animal oils and fats. Stabilizing agents, wetting and emulsifying 
agents, salts for varying the osmotic pressure or buffers for securing an adequate pH value, and skin 
penetration enhancers can be used as auxiliary agents. 

Without being bound by theory, it appears that the various breast cancer sequences are important in 
breast cancer. Accordingly, disorders based on mutant or variant breast cancer genes may be 
determined. In one embodiment, the invention provides methods for identifying cells containing variant 
breast cancer genes comprising determining all or part of the sequence of at least one endogeneous 
breast cancer genes in a cell. As will be appreciated by those in the art, this may be done using any 
number of sequencing techniques. In a preferred embodiment, the invention provides methods of 
identifying the breast cancer genotype of an individual comprising determining all or part of the 
sequence of at least one breast cancer gene of the individual. This is generally done in at least one 
tissue of the individual, and may include the evaluation of a number of tissues or different samples of 
the same tissue. The method may include comparing the sequence of the sequenced breast cancer 
gene to a known breast cancer gene, i.e. a wild-type gene. 
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The sequence of al! or part of the breast cancer gene can then be compared to the sequence of a 
known breast cancer gene to determine if any differences exist. This can be done using any number 
of known homology programs, such as Bestfit, etc. In a preferred embodiment the presence of a a 
difference in the sequence between the breast cancer gene of the patient and the known breast 
cancer gene is indicative of a disease state or a propensity for a disease state, as outlined herein. 

In a preferred embodiment, the breast cancer genes are used as probes to determine the number of 
copies of the breast cancer gene in the genome. 

In another preferred embodiment breast cancer genes are used as probed to determine the 
chromosomal localization of the breast cancer genes. Information such as chromosomal localization 
finds use in providing a diagnosis or prognosis in particular when chromosomal abnormalities such as 
translocations, and the like are identified in breast cancer gene loci. 

Thus, in one embodiment, methods of modulating breast cancer in cells or organisms are provided. In 
one embodiment, the methods comprise administering to a cell an anti-breast cancer antibody that 
reduces or eliminates the biological activity of an endogenous breast cancer protein. Alternatively, the 
methods comprise administering to a cell or organism a recombinant nucleic acid encoding a breast 
cancer protein. As will be appreciated by those in the art, this may be accomplished in any number of 
ways. In a preferred embodiment, for example when the breast cancer sequence is down-regulated in 
breast cancer, the activity of the breast cancer gene is increased by increasing the amount of breast 
cancer in the cell, for example by overexpressing the endogenous breast cancer or by administering a 
gene encoding the breast cancer sequence, using known gene-therapy techniques, for example. In a 
preferred embodiment, the gene therapy techniques include the incorporation of the exogenous gene 
using enhanced homologous recombination (EHR), for example as described in PCT/US93/03868, 
hereby incorporated by reference in its entirety. Alternatively, for example when the breast cancer 
sequence is up-regulated in breast cancer, the activity of the endogeneous breast cancer gene is 
decreased, for example by the administration of a breast cancer antisense nucleic acid. 

In one embodiment, the breast cancer proteins of the present invention may be used to generate 
polyclonal and monoclonal antibodies to breast cancer proteins, which are useful as described herein. 
Similarly, the breast cancer proteins can be coupled, using standard technology, to affinity 
chromatography columns. These columns may then be used to purify breast cancer antibodies. In a 
preferred embodiment, the antibodies are generated to epitopes unique to a breast cancer protein; 
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that is, the antibodies show little or no cross-reactivity to other proteins. These antibodies find use in a 
number of applications. For example, the breast cancer antibodies may be coupled to standard affinity 
chromatography columns and used to purify breast cancer proteins. The antibodies may also be used 
as blocking polypeptides, as outlined above, since they will specifically bind to the breast cancer 
protein. 

In one embodiment, a therapeutically effective dose of a breast cancer or modulator thereof is 
administered to a patient By "therapeutically effective dose" herein is meant a dose that produces the 
effects for which it is administered. The exact dose will depend on the purpose of the treatment, and 
will be ascertainable by one skilled in the art using known techniques. As is known in the art, 
adjustments for protein degradation, systemic versus localized delivery, and rate of new protease 
synthesis, as well as the age, body weight, general health, sex, diet, time of administration, drug 
interaction and the severity of the condition may be necessary, and will be ascertainable with routine 
experimentation by those skilled in the art. 

A "patient" for the purposes of the present invention includes both humans and other animals, 
particularly mammals, and organisms. Thus the methods are applicable to both human therapy and 
veterinary applications. In the preferred embodiment the patient is a mammal, and in the most 
preferred embodiment the patient is human. 

The administration of the breast cancer proteins and modulators of the present invention can be done 
in a variety of ways as discussed above, including, but not limited to, orally, subcutaneously, 
intravenously, intranasaliy, transdermal^, intraperitoneally, intramuscularly, intrapulmonary, vaginally, 
rectally, or intraocularly. In some instances, for example, in the treatment of wounds and 
inflammation, the breast cancer proteins and modulators may be directly applied as a solution or 
spray. 

The pharmaceutical compositions of the present invention comprise a breast cancer protein in a form 
suitable for administration to a patient, in the preferred embodiment, the pharmaceutical compositions 
are in a water soluble form, such as being present as pharmaceutical^ acceptable salts, which is 
meant to include both acid and base addition salts. "Pharmaceutical^ acceptable acid addition salt" 
refers to those salts that retain the biological effectiveness of the free bases and that are not 
biologically or otherwise undesirable, formed with inorganic acids such as hydrochloric acid, 
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as 
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acetic acid, propionic acid, gtycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, succinic 
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, 
methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like. 
"Pharmaceutical^ acceptable base addition salts" include those derived from inorganic bases such as 
5 sodium, potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, manganese, 

aluminum salts and the like. Particularly preferred are the ammonium, potassium, sodium, calcium, 
and magnesium salts. Salts derived from pharmaceutical acceptable organic non-toxic bases 
include salts of primary, secondary, and tertiary amines, substituted amines including naturally 
occurring substituted amines, cyclic amines and basic ion exchange resins, such as isopropylamine, 
10 trimethyiamine, diethylamine, triethylamine, tripropylamine, and ethanolamine. 

J| The pharmaceutical compositions may also include one or more of the following: carrier proteins such 

If! as serum albumin; buffers; fillers such as microcrystalline cellulose, lactose, corn and other starches; 

■ II 

y$- binding agents; sweeteners and other flavoring agents; coloring agents; and polyethylene glycol. 
Additives are well known in the art, and are used in a variety of formulations. 

j*4 

;t 15 In a preferred embodiment, breast cancer proteins and modulators are administered as therapeutic 

T% agents, and can be formulated as outlined above. Similarly, breast cancer genes (including both the 

1*4 full-length sequence, partial sequences, or regulatory sequences of the breast cancer coding regions) 

il% 

%| can be administered in gene therapy applications, as is known in the art. These breast cancer genes 

Qj can include antisense applications, either as gene therapy (i.e. for incorporation into the genome) or 

20 as antisense compositions, as will be appreciated by those in the art. 

In a preferred embodiment, breast cancer genes are administered as DNA vaccines, either single 
genes or combinations of breast cancer genes. Naked DNA vaccines are generally known in the art. 
Brower, Nature Biotechnology, 16:1304-1305 (1998). 

In one embodiment, breast cancer genes of the present invention are used as DNA vaccines. 

25 Methods for the use of genes as DNA vaccines are well known to one of ordinary skill in the art, and 
include placing a breast cancer gene or portion of a breast cancer gene under the control of a 
promoter for expression in a breast cancer patient. The breast cancer gene used for DNA vaccines 
can encode full-length breast cancer proteins, but more preferably encodes portions of the breast 
cancer proteins including peptides derived from the breast cancer protein, in a preferred embodiment 

3 0 a patient is immunized with a DNA vaccine comprising a plurality of nucleotide sequences derived 
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from a breast cancer gene. Similarly, it is possible to immunize a patient with a plurality of breast 
cancer genes or portions thereof as defined herein. Without being bound by theory, expression of 
the polypeptide encoded by the DNA vaccine, cytotoxic T-cells, helper T-cells and antibodies are 
induced which recognize and destroy or eliminate cells expressing breast cancer proteins. 

5 In a preferred embodiment, the DNA vaccines include a gene encoding an adjuvant molecule with the 
DNA vaccine. Such adjuvant molecules include cytokines that increase the immunogenic response to 
the breast cancer polypeptide encoded by the DNA vaccine. Additional or alternative adjuvants are 
known to those of ordinary skill in the art and find use in the invention. 

^ In another preferred embodiment breast cancer genes find use in generating animal models of breast 

0 cancer. As is appreciated by one of ordinary skill in the art, when the breast cancer gene identified is 
repressed or diminished in breast cancer tissue, gene therapy technology wherein antisense RNA 

I'M 

I j| directed to the breast cancer gene will also diminish or repress expression of the gene. An animal 

^1 generated as such serves as an animal model of breast cancer that finds use in screening bioactive 

|^ drug candidates. Similarly, gene knockout technology, for example as a result of homologous 

% 15 recombination with an appropriate gene targeting vector, will result in the absence of the breast cancer 

protein. When desired, tissue-specific expression or knockout of the breast cancer protein may be 
H necessary. 

g It is also possible that the breast cancer protein is overexpressed in breast cancer. As such, 

transgenic animals can be generated that overexpress the breast cancer protein. Depending on the 
2 0 desired expression level, promoters of various strengths can be employed to express the transgene. 
Also, the number of copies of the integrated transgene can be determined and compared for a 
determination of the expression level of the transgene. Animals generated by such methods find use 
as animal models of breast cancer and are additionally useful in screening for bioactive molecules to 
treat breast cancer. 

25 It is understood that the examples described herein in no way serve to limit the true scope of this 
invention, but rather are presented for illustrative purposes. All references and sequences of 
accession numbers cited herein are incorporated by reference in their entirety. 

EXAMPLE 
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Expression studies were performed herein on both the protein and nucleic acid level. Results are 
provided in the figures. 



An experiment was performed to examine the correlation (if any) between BCH1 protein and estrogen 
receptor (ER) expression and localization. Antibodies against BCH1 protein were obtained by 
5 immunization in rabbits with 15-mer synthetic peptides corresponding to regions of BCH1. Anti-ER 
antibodies were purchased commercially. Approximately 50 breast carcinoma tissue specimens (5 
micron serial sections; paraffin-embedded, formalin-fixed) were analyzed by immunohistochemistry. 
Of these, -40% were positive for BCH1 expression; -35% were positive for ER. Protein levels were 
scored from 1 to 5 by immunohistochemistry, with 5 representing the highest expression. Co- 
;^10 expression of BCH1 and ER is shown in Figure 37. 

sag? 

i Hi 

Of the ER+ tumors (n=108), about one-half have predominantly nuclear localizations of ER, one-half 

ni 

l/i predominantly cytoplasmic. Interestingly, while the BCH1+/ER+ tumors were no more prevalent than 

l M by chance, without exception tumors with high levels of BCH1 (IHC score = 4 or 5) showed exclusively 

localization of ER to the cytoplasm, with exclusion from the nucleus (see Figures 38 and 39) (n=16, 
- ; * 15 p<5 x 10~ 7 X whereas low expression of BCH1 had no correlation with ER localization and was often 
j^l associated with nuclear ER (see Figures 40 and 41). 

i If 

;y Currently, ER expression is an important clinical prognostic marker for breast cancer. Because 

rj signaling through ER to activate most estrogen-responsive genes is believed to require translocation 

of activated ER to the nucleus, high expression of BCH1 is predicted to correlate with functionally- 
20 negative ER in ER+ tumors. Since ER- correlates with poor prognosis, BCH1 may also be a valuable 
prognostic marker, as it may also correlate with poor prognosis, or to no-responsiveness to anti- 
estrogen therapies (e.g., tamoxifen), since approximately 50% of the ER+ patients do not respond to 
tamoxifen. Tamoxifen works against the effects of estrogen on these cells. It is often called an "anti- 
estrogen." As a treatment for breast cancer, the drug slows or stops the growth of cancer cells that 

2 5 are already present in the body. As adjuvant therapy, tamoxifen has been shown to help prevent the 

original breast cancer from returning and also prevent the development of new cancers in the opposite 
breast. 

Recent publications report that ER can signal through the Ras/Raf/MAP kinase. Since many of the 
proteins in this signaling cascade reside in the cytoplasm, increased BCH1 expression may correlate 

3 0 with, or even cause, ER to remain in the cytoplasm, thereby altering the signaling of ER through the 
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MAP kinase pathway. This may be an explanation for the subset of ER+ patients who do not respond 
to tamoxifen. 

Furthermore, BCH1 may have a casual role in ER translocation to the nucleus, by either directly or 
indirectly preventing nuclear translocation, thereby eliminating or altering responsiveness of the cell to 
estrogens or their analogs. 
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CLAIMS 



We claim: 



1 . A method of screening drug candidates comprising: 

a) providing a eel! that expresses an expression profile gene which encodes a protein selected 
5 from the group consisting of BCH1, BCA2, BCJ7, BCN1, BCN5, BC02, BCQ5, BCR2, BCX2 

and BCY3 or a fragment thereof; 

b) adding a drug candidate to said cell; and 

c) determining the effect of said drug candidate on the expression of said expression profile 
gene. 

m 

J:{10 2. A method according to claim 1 wherein said determining comprises comparing the level of 

if 

f J expression in the absence of said drug candidate to the level of expression in the presence of said 

^ drug candidate, wherein the concentration of said drug candidate can vary when present, and wherein 

\^ said comparison can occur after addition or removal of the drug candidate. 

3. A method according to claim 1 wherein the expression of said profile gene is decreased as a 

H 1 5 result of the introduction of the drug candidate. 

m 

q. 4. A method of screening for a bioactive agent capable of binding to a breast cancer modulator 

protein (BCMP), wherein said BCMP is BCH1 or a fragment thereof, said method comprising 
combining said BCMP and a candidate bioactive agent, and determining the binding of said candidate 
agent to said BCMP. 

20 5. A method for screening for a bioactive agent capable of modulating the activity of a breast 
cancer modulator protein (BCMP), wherein said BCMP is BCH1 or a fragment thereof, said method 
comprising combining said BCMP and a candidate bioactive agent, and determining the effect of said 
candidate agent on the bioactivity of said BCMP. 

6. A method of evaluating the effect of a candidate breast cancer drug comprising: 
25 a) administering said drug to a patient; 

b) removing a cell sample from said patient; and 

c) determining the expression profile of said cell. 
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7. A method according to claim 6 further comprising comparing said expression profile to an 
expression profile of a healthy individual. 

8. A biochip comprising a nucleic acid segment encoding BCH1 or a fragment thereof, wherein 
said biochip comprises fewer than 1000 nucleic acid probes. 

9. A method of diagnosing breast cancer comprising: 

a) determining the expression of a gene encoding BCH1 or a fragment thereof in a first tissue 
type of a first individual; and 

b) comparing said expression of said gene from a second normal tissue type from said first 
individual or a second unaffected individual; 

wherein a difference in said expression indicates that the first individual has breast cancer. 

10. An antibody which specifically binds to BCH1 , or a fragment thereof. 

11. The antibody of Claim 10 wherein said fragment is BCH1p1 or BCH1p2. 

12. The antibody of Claim 10, wherein said antibody is a monoclonal antibody. 

13. The antibody of Claim 10, wherein said antibody is a humanized antibody. 

14. The antibody of Claim 10, wherein said antibody is an antibody fragment. 

15. A method for screening for a bioactive agent capable of interfering with the binding of a breast 
cancer modulator protein (BCMP) or a fragment thereof and an antibody which binds to said BCMP or 
fragment thereof, said method comprising: 

a) combining a BCMP or fragment thereof, a candidate bioactive agent and and an antibody 
2 0 which binds to said BCMP or fragment thereof; and 

b) determining the binding of said BCMP or fragment thereof and said antibody. 

16. A method for inhibiting breast cancer, said method comprising administering to a cell a 
composition comprising an antibody to BCH1 or a fragment thereof. 

17. The method of Claim 16 wherein said cell is a cell of an individual. 
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18. The method of Claim 17 wherein said individual has cancer. 

19. The method of Claim 16 wherein said fragment is selected from the group consisting of 
BCH1p1 and BCH1p2. 

20. The method of Claim 16 wherein said antibody is a humanized antibody. 
21 The method of Claim 16 wherein said antibody is an antibody fragment. 

22. A method for inhibiting breast cancer in a celt, wherein said method comprises administering 
to a cell a composition comprising antisense molecules to BCH1. 

23. A peptide consisting essentially of BCH 1 p1 . 

24. A composition comprising the peptide of Claim 23. 

25. A peptide consisting essentially of BCH 1 p2. 

26. A composition comprising the peptide of Claim 25. 

27. A method of eliciting an immune response in an individual, said method comprising 
administering to said individual a composition comprising BCH1 or a fragment thereof. 

28. A method of eliciting an immune response in an individual, said method comprising 
administering to said individual a composition comprising a nucleic acid comprising a sequence 
encoding BCH1 or a fragment thereof. 

29. A composition capable of eliciting an immune response in an individual, said composition 
comprising BCH1 or a fragment thereof and a pharmaceutical^ acceptable carrier. 

30. A composition capable of eliciting an immune response in an individual, said composition 
comprising a nucleic acid comprising a sequence encoding BCH1 or a fragment thereof and a 
pharmaceutically acceptable carrier. 
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31 . A method of treating an individual for breast cancer comprising administering to said individual 
an inhibitor of BCH1. 

32. The method of Claim 31 wherein said inhibitor is an antibody. 

33. The method of Claim 31 wherein said individual is non-responsive to an anti-estrogen and is 
positive for estrogen receptor. 

34. The method of Claim 33 wherein said method further comprises administering an anti- 
estrogen. 

35. A method for determining the prognosis of an individual with breast cancer comprising 
determining the level of BCH1 in a sample, wherein a high level of BCH1 indicates a poor prognosis. 

36. A method for determining whether an individual with breast cancer will be non-responsive to 
anti-estrogen therapies comprising determining the level of BCH1 wherein a high level of BCH1 
indicates that an individual will be non-responsive. 

37. A method of neutralizing the effect of a BCH1 , or a fragment thereof, comprising contacting an 
agent specific for said protein with said protein in an amount sufficient to effect neutralization. 
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ABSTRACT 



Described herein are methods that can be used for diagnosis and prognosis of breast cancer. 
Also described herein are methods that can be used to screen candidate bioactive agents for the 
ability to modulate breast cancer. Additionally, methods and molecular targets (genes and their 
products) for therapeutic intervention in breast and other cancers are described. 
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Affymetnx ID 


Accession 


Gene Name 


ratio tumor vs breast 


ORF str 


RC_T79956 


T79956 


ESTs 


135 3 


? 


RC_AA453640 


AA453640 


ESTs 


t21.4 


other 


RC_AA4 53638 


AA453638 


EST - RCAA453638 


107 3 


*> 


RC_AA461322 


AA461322 


EST 


81.8 


-> 


RC.AA461510 


AA461510 


EST-RC_AA461510 


75.3 


other 


RC_R67275_s 


R67275 


Collagen type XI alpha 1 


72.9 


other 


RC_AA453518 


AA4S3518 


ESTs 


615 


other 


RC.N27351 


N27351 


EST-RC.N27351 


57.1 


? 


RC_AA486737 


AA486737 


H.sapiens mRNA for Sm protein F 


539 


TM 


RC_AA453479_s 


AA453479 


Human focal adhesion kinase (FAK) mRNA complete cds 


53.2 


other 


RC_AA285050_s 


AA285050 


ESTs Weakty similar to zinc-finger protein Zn72D [D.metanogaster] 


52 


other 


RC_AA291468 


AA291468 


ESTs 


46.8 


TM 


RC_Z40805 


Z40805 


ESTs 


45.7 


other 


RC_AA1 69440 


AA169440 


ESTs 


38.9 


other 


O9004f_s 


090041 


ARYLAMINE N-ACETYLTRANSFERASE M0NOM0RPHIC 


33.6 


? 


RC.AA621202 


AA621202 


ESTs 


33.5 


other 


RC_AA232294 


AA232294 


EST - RC_AA232294 


32.6 


other 


RC.R86839 


R86839 


EST-RC_RB6839 


32.4 


other 


S70585_ma1 


S7058S 


GLYCOPROTEIN HORMONES ALPHA CHAIN PRECURSOR 


31.3 




RC_AA453641 


AA453641 


EST 


31.1 


ss, 


RC_AA609955 


AA609955 


EST 


30.6 


TM 


RC_AA283905 


AA283905 


ESTs 


28.3 


? 


RC.AA211831 


AA211831 


EST -RC.AA21 1831 


281 


TM 


RC_AA4 12090 


AA412090 


ESTs 


28 


other 


RC_AA421289 


AA421289 


ESTs Weakly similar to ZINC FINGER PROTEIN MFG1 [Mus muscutus] 


25.5 


other 


RC_N27159_s 


N27159 


lnhtbin beta A (activin A activin AB alpha polypeptide) 


25 5 


other 


RC_T16687 


T16687 


ESTs 


25 1 


other 


RC_R65763 


R65763 


EST 


23.9 


? 


RC.AA487987 


AA487987 


EST 


23 8 


TM 


RC.H99309 


H99309 


Human TFHD subunKs TAF20 and TAF15 mRNA complete cds 


23 6 


other 


RC.R97063 


R97063 


ESTs 


22 8 


other 


RC.AA232940 


AA232940 


EST-RC.AA232940 


21.7 


other 


RC.AA4631B9 


AA463189 


ESTs 


20 9 


TM 


RC.AA421171 


AA421171 


ESTs 


19 5 


other 


RC„AA251875_f 


AA251875 


ESTs Moderately similar to POL POLYPROTEIN [Feline endogenous virus ecel] 


194 


other 


RC_AA054228 


AA054228 


ESTs 


17.7 


other 


RC_D5t215J 


D51215 


EST-RC_D51215_f , 


174 


other 


RC_AA505133 


AA505133 


ESTs 


17 1 


other 


RC_AA621462 


AA621462 


CARC INOEM B RYONJC ANTIGEN PRECURSOR 


17 1 


other 


RC_AA232508 


AA232508 


ESTs 


17 


other 


RCAA024659J 


AA024659 


H sapiens mRNA for hHKbl protein 


16 9 


other 


RC_AA211158 


AA211158 


EST-RC_AA211158 


16 6 


other 


RC„AA488191 


AA488191 


ESTs 


168 


other 


RC_AA290674_s 


AA290S74 


Human 4£-binding protein 1 mRNA complete cds 


16 3 


other 


RC_AA481883 


AA481883 


ESTs 


162 


TM 


RCJVA1 96721 


AA1 96721 


EST - RC_AA1 96721 


16 1 


other 


RC_AA196768_s 


AA1 96768 


ESTs 


161 


other 


H83527_s 


H83527 


ESTs Highly similar to thyroid disease hypothetical autoanttgen [H sapiens] 


16 1 


other 


RC_D51172 


051172 


ESTs 


159 


other 


RCJT25S75 


T25875 


Homo sapiens clone 23967 unknown mRNA partial cds 


158 


other 


X57579 


X57579 


tnhibin beta A (activin A activin AB alpha polypeptide) 


15.8 




J05068 


J05068 


TRANSCOBALAMIN t PRECURSOR 


15.7 


ss. 


RC.,AA487233 


AA487233 


ESTs Moderately simitar to «!< ALU SUBFAMILY SP WARNING ENTRY !!" [H.sapiens] 


156 


TM 


RC.AA473969 


AA479969 


ESTs 


154 


other 


RC_AA1 91404 


AA191404 


ESTs 


152 


other 


RC_AA262969_f 


AA262969 


ESTs Weakly similar to B0334 4 [C.etegansJ 


149 


? 


RC_AA436611_S 


AA436611 


Human fibroblast activation protein mRNA complete cds 


14 7 


ss. 


RC_AA250843_s 


AA250843 


Interferon regulatory factor 5 


146 


7 


RC_AA461297 


AA461297 


ESTs 


14 6 


other 


RC„R51309 


R51309 


ESTs 


146 


other 


RC.AA280679 


AA280679 


ESTs 


144 


*? 


RCAA412029 


AA412029 


ESTs 


14 4 


olher 


RC_AA430032 


AA430032 


ESTs Moderatefy stmtfar to PTTG gene product (R norvegicus] 


144 


t 



FIGURE 7 

Page I of 27 



: s'4 



M81057 M81057 Carboxypeptklase B1 (tissue) 14 4 SS. 

RC R07976 R0797S ESTs Highly similar to HYPOTHETICAL 21 .5 KD PROTEIN C08B1 1 9 IN 14 3 ? 

CHROMOSOME II (Caenorhabditts etegans) 

U75285_ma1 U75265 Human effector cell protease receptor-1 (EPR-1 ) gene partial cds 14 3 ? 

RC_R46627 R46627 ESTs 14,2 other 

RC_AA461 559 AA461 559 Chromogranirt A {parathyroid secretory protein 1 ) 14.1 ? 

AA092129_f AA092129 ESTs Moderately similar to 25E8.I [D.melanogaster] 14 other 

RC_AA436893 AA436893 ESTs Weakly similar to TH1 protein [0 melanogaster] 14 ? 

RC_AA465345 AA465345 ESTs 13 9 other 

RC_AA486538 AA486538 ESTs Weakly similar to hypothetical protein 1 [H.saptens] 13.9 other 

M23263 M23263 Androgen receptor (dihydrotestosterone receptor testicular feminization spinal and 13.9 TM 

bulbar muscular atrophy Kennedy disease) 

RC.D20379 020379 ESTs 13 7 other 

RC_AA076138 AA076138 Homo sapiens histone macroH2At,2 mRNA complete cds 13.5 other 

RC_W60486 W60486 ESTs Moderately similar to T1 1 G6.8 ICelegans] 13 5 other 

RC_AA032243 AA032243 EST - RC_AA032243 13 4 other 

RCAA045074_s AA045074 ESTs Weakly similar to 52-kD SS-A/Ro autoantigen [H sapiensj 13.4 other 

RC_F01444J F01444 Homo sapiens KIAA0440 mRNA partial cds 13 4 other 

AA401334 AA401334 ESTs 13.3 other 

RC_D60354_s D60354 Human mRNA for KIAA0007 gene partial cds 13.3 other 

RC_T78922_s T78922 Homo sapiens mRNA for SCGF-beta complete cds 13.3 other 

RCAA406635 AA406635 ESTs 13. 1 other 

RC_AA412065 AA412065 EST - RC_AA4 12065 13.1 other 

RC_AA431 350 AA43135Q ESTs Moderately similar to !!!! ALU SUBFAMILY SC WARNING ENTRY !»!! [H.sapiens) 1 3. 1 other 

RC_AA431733 AA431738 EST 13.1 ? 

RC_R61740_f R61740 Homo sapiens regulator of G-protein signalling 12 {RGS 12) mRNA complete cds 13 other 

RC.R5495Q R54950 ESTs 12 8 other 

RC_AA405488 AA405488 ESTs 12.7 TM 

RC_AA418749 AA418749 EST 12 7 other 

AA037285 AA037285 Homo sapiens mRNA for A+U-rich element RNA binding factor complete cds 12 5 other 

RC_AA233796 AA233796 ESTs 12 5 other 

RC_AA219305 AA219305 EST 12 4 9 

RCJVA252245 AA252245 ESTs 12 4 TM 

RC_AA041276 AA041276 ESTs Weakly similar to "» ALU SUBFAMILY SX WARNING ENTRY {H sapiens] 12 3 f 

RC_AA463874 AA463874 Homo sapiens ES/1 30 mRNA complete cds 12 3 TM 

RC_AA099404_s AA099404 ESTs 12 2 other 

RC.AA443985 AA443985 ESTs 12 2 ? 

RC_AA461528 AA461528 ESTs 12 2 TM 

RC_AA214305 AA214305 ESTs 12.1 other 

AA220223 AA220223 Fibroblast growth factor receptor 2 (bacteria -expressed kinase kerattnocyte growth factor 12.1 SS.TM 

receptor craniofacial dysostosis 1 Crouzon syndrome Pfeiffer syndrome Jackson- Weiss 
syndrome) 

RC__AA478571 AA478571 G!ulamine4ructose-6-phosphate transaminase 12 1 TM 

U31875 U31875 Human Hep27 protein mRNA comptete cds 12 1 TM 

RC.AA253217 AA253217 ESTs 118 other 

RC_AA470O74 AA470074 ESTs 11 5 other 

RC_AA236010 AA236010 ESTs 11.4 other 

RC_AA430002 AA430OO2 ESTs 11.4 other 

082307 D82307 ESTs Weakly simitar to TH1 protein [D melanogaster] 114 other 

J03589 J03589 UBIQUITtPMIKE PROTEIN GDX 114 *> 

RC_AA1 79298 * AA179298 Homo sapiens chromosome 9 PI clone 11659 11 3 other 

RC_R22952_s R22952 ESTs 113 t 

RC„W56363 W56363 ESTs Weakly similar to extracellular protein [H sapiens] 113 TM 

RC_AA449232 AA449232 EST 11.2 ? 

RC_AA444054 AA444054 ESTs Weakly similar to transmembrane protein [H sapiens] 111 ? 

RC_AA281733 AA281733 ESTs 11 other 

RC_AA452601 AA452601 EST 11 ? 

RC_AA035630 AA035630 Homo sapiens U4/U6 smatt nuclear nbonucleoprotem hPrp4 mRNA compfete cds 10 9 other 

RC_AA235117 AA235117 ESTs Weakly similar to espin [R norvegicus] 10 9 other 

RC_AA279418 AA279418 ESTs 10 9 TM 

RC_AA432069 AA432069 ESTs 10 8 7 

RC.AA453630 AA453630 EST 10.7 7 

RC_W44657 W44657 EST 10 7 t 

RC_AA405098 AA405098 ESTs Weakly similar to MOESIN/EZRIN/RADIXIN HOMOLOG |D metanogaster] 10 6 other 

RC_R40431 R40431 ESTs 10 6 other 

RC_AA411425 AA411425 ESTs 10 5 other 
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RC_AA423956 


AA423956 


ESTs 


10.5 


Other 


RC_AA253170 


AA253170 


EST 


104 


? 


RC_AA459347 


AA459347 


ESTs 


10.4 




RC_AA599259_s 


AA5992S9 


Human spUcesomat protein (SAP 61) mRNA complete cds 


104 


other 


X62078 


X62078 


GANGLIOSIDE GM2 ACTIVATOR PRECURSOR 


104 


SS, 


RC_AA251430 


AA251430 


ESTs Highly similar to RAS-RELATED PROTEIN RAB-10 (Cants famitiaris] 


10 3 


other 




AAh / U 1 DO 


ESTs Weakly simitar to dynein 74K chain cytosolic [R norveQicus} 


10 3 


SS. 


RC_T64933_f 


T64933 


ESTs 


103 


other 


RC_AA280609 


AA280609 


ESTs Weakly similar to K02B2.3 gene product [C.elegans] 


10.2 


other 


RC_AA281290 


AA2B1290 


ESTs Highly similar to ZINC FINGER PROTEIN 85 [Homo sapiens) 


10.2 


? 


RC_AA449832 


AA449832 


ESTs 


10.1 


other 


RC_AA427698 


AA427898 


ESTs Weakly similar to trabecular meshwork inducible glucocorticoid response protein 


10 


other 






[H.sap'rens] 






RC_AA609867 


AA609867 


ESTs Weakly similar to No definition line found {C.efegans] 


10 


other 


RC_AA465158 


AA46S158 


EST 


9.9 


? 


RC_R49198.J 


R49196 


R sapiens DAP-3 mRNA 


9.9 


? 


RC AA1 12396 


AA1 12396 


ESTs 


9.8 




RCAA207015 


AA207015 


ESTs 


9.8 


other 


RC_AA228030 


AA226030 


ESTs 


9.7 


TM 


RC_AA447982 


AA447982 


ESTs Weakly similar to R01H10 6 IC. etegans] 


9.7 




M34338 


M34338 


Spermidine synthase 


9.7 


other 




R06986 


ESTs 


9.7 


? 


Z14982_ma1 


Z14982 


PROTEASOME COMPONENT C13 PRECURSOR 


9.7 


? 


RC.AA1 76247 


AA176247 


EST 


9.6 


other 


RCJT97341 


T97341 


EST - RC_T97341 


9.6 


? 


W26392 


W26392 


ESTs Highly similar to OVOSTATIN PRECURSOR [Gallus gallus) 


9.6 


other 


RC AA143190 s 


AA143190 


ESTs Highly simitar to HYPOTHETICAL 23.1 KD PROTEIN IN SHP1-SEC17 


9 5 


TM 






INTERGENIC REGION [Saccharomyces cerevisiae] 






RC_AA452S78 


M452578 


ESTs 


9.5 


other 


RC__AA258057 


AA258057 


ESTs 


94 


other 


RC.AA282914 


AA282914 


ESTs 


9.4 


other 


RC.AA461476 


AA461476 


ESTs Highly similar to PUTATIVE ATP-DEPENDENT RNA HELICASE C31A2 07C 


9.4 


other 






[Schtzosaccharomyces pombe] 






RCJW877S1 


W87751 


ESTs 


9.4 


other 


RC.W92713 


W92713 


ESTs 


9 4 


other 


RC_AA2621 1 1 


AA2621 11 


ESTs 


9 3 


other 


RC_AA490929 


AA490929 


EST 


9 3 


•? 


RC_N21678 


N21678 


ESTs 


93 




RC__N 70690 


N70690 


ESTs 


9 3 




RC_N80716 


N80716 


ESTs 


9 3 


other 


RC_AA007344 


AA007344 


ESTs 


9 2 


other 


D 14657 


014657 


Human mRNA for KIAA0101 gene complete cds 


92 


other 


RC W73140 


W73140 


F*iT« Hinhlv similar tn TRYP^lMflflPN AMIflNlf* PRPCtlR^fiR rr'anie fsmiliartcl 


9 2 


other 


RC AA243020 


AA243020 


n.sdpioiia Mii\ixn iui uiaii imyi in~f [iciaiiupiuieaae (,p<irLidij 


91 


SS.TM 


RC AA431478 


AA431 478 


ESTs 


9 1 


other 


RC_jAA447666_s 


AA447666 


Human CENP-F kinetochore protein mRNA complete cds 


9.1 


other 


RC_T16308_f 


T16308 


ESTs 


91 


other 


RC_R38919_j 


R38919 


EST 


9 


other 


RC.R60223_s 


R60223 


ESTs 


9 


other 


RC_R70379_s 


R70379 


Human germline IgD chain gene C-region C-deIta-1 domain 


9 


9 


HG2981-HT3127 


TIGR-HG2981- 


EST-HG2981-HT3127 


9 


? 




HT3127 








M86757 


M86757 


S100 calcium-binding protein A7 (psonasin 1) 


8 9 


SS TM 


RC - .AA347209_s 


AA347209 


Human mRNA for K1AA0324 gene psrtiat cds 


8 8 


other 


RC AA485041 


AA485041 


ESTs 


6.6 


other 


X7275S 


X72755 


H sapiens Humig mRNA 


8.8 


TM 


RC AA443342 s 


AA443342 


ESTs 


8.7 


other 


RC AA481281 


AA481281 


ESTs 


8.7 


other 


RC T9S361 * 


T96361 


MUUIIrUNLr 1 IUNAL AMINUAUT L-I KNA oTN i nbl Aofc 


8 7 


other 


RC_AA608723 


AA608723 


ESTs 


8 6 




RC_H18027__s 


HI 8027 


Homo sapiens clone 23785 mRNA sequence 


8.6 


SS 


M86752 


M86752 


TRANSFORMATION-SENSITIVE PROTEIN 1EF SSP 3521 


86 


other 


RC_AA113011_s 


AA1 13011 


Human mRNA for KIAA0314 gene partial cds 


85 


other 


RC.AA457018 


AA457018 


ESTs 


85 


SS. 


RC_H96237_s 


H96237 


Collagen type XI alpha 1 


85 


other 


RC_AA024835 


AA024835 


Homo sapiens Shab-retated delayed-rectrfier K+ channel alpha subunrt {KCNS3) mRNA 


64 


TM 



complete cds 
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RC_N99976 


N99976 


ESTs 


84 


other 


S85555 


S85655 


Prohibitin 


8.4 


other 


RC_T650O4 


T650O4 


EST - RCJT65O04 


84 


other 


RC_AA489510_s 


'AA489510 


Homo sapiens done 23716 mRNA sequence 


S3 


? 


RC_H72948_s 


H72948 


ESTs Highly similar to BONE/CARTILAGE PROTEOGLYCAN I [Bos taurus] 


8.3 


SS, 


RC_N93197 


N93197 


ESTs 


8.3 


other 


RC_Z39971_s 


239971 


ESTs 


83 


other 


RC__AA236037 


AA236037 


ESTs Highly similar to HYPOTHETICAL 37.8 KD PROTEIN B0285 A IN 


8.2 


•7 






CHROMOSOME HI ICaenorhabdttis etegans] 






J05070 


J0S070 


Matrix melalloproteinase 2 (getatinase A collagenase type (V) 


8.2 


TM 


RC_AA4 19225 




Human manner-like clement-contatntng mRNA done pcHMTI 


8.1 


other 


RC_060302 


D60302 


ESTs 


8.1 


other 


RC_H98621_s 


H98621 


Homo sapiens mRNA for KIAA061 7 protein complete cds 


8.1 


? 


RC_R40177 


R40177 


ESTs 


8.1 


other 


RC_AA233M5 


AA233545 


ESTs Weakly similar to HYPOTHETICAL 26.1 KD PROTEIN IN RIB5-SHM1 


8 


TM 






INTERGENIC REGION ISaccharomyces cerevisiae] 






RC AA436370 


AA436370 


ESTs Highly simitar to ADP-RIBOSYLATION FACTOR-LIKE PROTEIN 4 [Rattus 


3 


other 






norvegicus] 






RC_F01538_s 


F01538 


RAP1 GTPase activating protein 1 


6 


other 


RC_N39415 


N39415 


ESTs Highly similar to OSTEOINDUCTIVE FACTOR PRECURSOR [Bos taurusj 


8 


SS, 


RC_W93659 


W93659 


ESTs 


8 


other 


RC_AAQ53319 


AA053319 


ESTs 


7.9 


TM 


RC AA235009 


AA235009 


ESTs 


7.9 




RC AA421750 


AA421750 


EST 


7.9 


TM 


RC_AA447574 


AA447574 


ESTs 


79 




RC_AA458882 


AA458882 


ESTs Weakly similar to LINE-1 REVERSE TRANSCRIPTASE HOMOLOG [Homo 


7.9 


? 






sapiens] 






RC_N33011_s 


N33011 


Replication protein A (E coli RecA homolog RAD51 homolog) 


7.9 


other 


RC_N 53950 


N53950 


EST - RC_N53950 


7.9 


other 


RCJN694&4 


N69464 


ESTs 


7.9 


other 


RC_R01634 


,R01634 


ESTs 


7.9 


other 


RC_R47948_i 


R47948 


ESTs 


79 




RC_AA150182 


AA150182 


ESTs Weakly similar to HYPOTHETICAL 88 1 KD PROTEIN K02D10.1 IN 


7.8 


other 






CHROMOSOME 111 [C.elegans] 






RC.AA342084 


AA342084 


EST-RC.AA342084 


7.8 


oiher 


RC_AA417213 


AA417213 


ESTs 


7.8 


other 


RC_AA446486 


AA446486 


Homo sapiens Ran binding protein 2 (RanBP2atpha) mRNA partial cds 


78 


? 


RC_AA609170 


AA609170 


EST 


78 


? 


RC_N46435 


N46435 


EST-RC_N46435 


7.8 


other 


RC_N54916 


N54916 


Human mRNA for KIAA0136 gene partial cds 


78 


oiher 


RC_AA459389 


AA459389 


Homo sapiens mRNA for tyrosyl suffotransferase-2 


77 


TM 


RC.AA463693 


AA463693 


ESTs 


7.7* 


other 


RC_TB8814 


T88814 


ESTs 


77 


TM 


RC_AA4 46008 


AA446008 


EST 


7 6 




RC H99679 


H99879 


HirihK/ «ttmi1ar tci PPinFRMAI fXRHVA/TM PAP TOO PCJpn fOCnR thAmz mi to~i iU ;«1 
to i » niyiiiy aiiiHidi iv cnucniwu. Vj?r\ W VV I n rr\\s 1 Ul\ rr\CUUr\Ovr\ [IVIUS muSCUiuSj 


7 6 




RC T03306 


T03306 


Homo Semifine ("tftn^ l ?A7Ci'K hf>t a-tt thi ihn mRMA rnmnlola rWc 


7 6 


•5 


KO__ ( 000/ I 


T68871 


ESTs 


7 6 


other 


HG2981-HT3938 


TIGR-HG2981- 


EST-HG2981-HT3938 


76 


*> 




HT3938 








U 19796 


U19796 


Human melanoma antigen p15 mRNA complete cds 


7 6 




AA094752 


AA094752 


Calcineurin B 


7 5 




RC AA2fi9074 




ESTs 


7 5 


oiher 


RC AA4 42767 


AA442767 


Tyrosine 3~mooooxygenase/lryptopn3n 5-monooxygenase activation prole in beta 


7 5 


other 






polypeptide 






RC_AA454566 


AA454566 


Human mRNA for KIAA0170 gene complete cds 


75 


? 


RC_AA476937_s 


AA476937 


ESTs 


75 


other 


D13666 


D13666 


Homo sapiens mRNA for osteoblast specific factor 2 (0SF-2os) 


75 


SS. 


RC.N67119 


N67119 


ESTs 


75 


? 


W01296 


WD 1296 


EST-W01296 


7.5 


TM 


RC_AA069476_S 


AA069476 


H sapiens mRNA for surface glycoprotein 


7.4 


other 


RC_AA287061 


AA287061 


ESTs 


7.4 


other 




/vsh lui inj 


ESTs 


7.4 


other 




AAA1 IQ^O 


Homo sapiens mRNA for GafT4 protein 


7.4 




RCJVA412477 


AA412477 


EST 


74 


7 


RC_AA459392 


AA459392 


ESTs 


74 


other 


RC_AA4 66256 


AA486256 


ESTs Moderately similar to breast cancer suppressor element Ishmael Upper RP2 


74 


? 






[H. sapiens] 






RC.AA599042 


AA599042 


EST 


74 


■? 


RC.AA609309 


AA609309 


ESTs 


7 4 


other 
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RC_D59489 


059489 


ESTs 


7.4 


SS.TM 


RC„N67889 


N67889 


ESTs 


74 


other 


RC_W73520 


W73S20 


ESTs Highly similar to HYPOTHETICAL 28.5 KD PROTEIN ZK1 236.7 iN 


7.4 


other 






CHROMOSOME 11) [Caenorhabditis elegans] 






X02530 


X02530 


Interferon (gamma)-induced call tine protein 10 from 


7.4 


SS, 


RC_AA283006 


a Ato^nne 
AAZ(33QUo 


to IS Highly Similar to CHRUMObUMc UUNDENbATIUN rKU IciN UrT-£f 


7.3 


other 






(Caenorhabditis etegans] 






RC_AA426372_s 


AA426372 


Human mRNAfor histone Hlx complete cds 


7.3 


other 


RC_AA443794 


AA443794 


ESTs 


73 


other 


RC.AA446869 


AA446869 


ESTs 


7.3 


TM 


RC_F13642 


F13642 


ESTs 


7.3 


other 


RC_N21321_i 


N21321 


ESTs 


7.3 


? 


RC.AA088458 


AA088458 


ESTs Weakly similar to !!!« ALU SUBFAMILY J WARNING ENTRY !«! {H.sapiens] 


7.2 


other 


RC.AA121315 


AA121315 


ESTs 


7-2 


other 


RC_AA2 34921 


AA234921 


ESTs 


7.2 


other 


RC_AA427950 


AA427950 


EST-RC_AA427950 


72 


? 


RC.AA432130 


AA432130 


ESTs Moderately similar to HM ALU SUBFAMILY SX WARNING ENTRY !!!! [H.sapiens] 


7.2 


? 


RC_R65593_s 


R65593 


Homo sapiens mRNA for kynurenine 3-monooxygenase 


7.2 


TM 


RC.AA236177 


AA23S177 


ESTs 


7.1 


? 


RC_AA258482_s 


AA2S8482 


Human mRNA for zinc finger protein complete cds 


7.1 


SS. 


RC_AA282143_s 


AA282143 


H.sapiens mRNAfor melanoma growth regutatory protein MIA 


7.1 


SS, 


RC_AA2 83003 


AA283O03 


ESTs 


7.1 


other 


RC_AA2S7o7u_s 


AA2S7870 


Lymphotoxin-beta 


7.1 


other 


AA310967_s 


AA310967 


ESTs Weakly similar to T04A8.11 [C etegans] 


7.1 


other 


RC_AA4 10373 


AA4 10373 


ESTs 


7.1 






AA4Z? lbS 


ESTs 


7.1 


SS. 


C00225_s 


COO 225 


ESTs Highly similar to HYPOTHETICAL 52.8 K0 PROTEIN T05E1 1 5 IN 


7.1 


TM 






CHROMOSOME IV [Caenorhabditis etegans] 






RC_F13694_f 


F13694 


ESTs 


7 1 


? 


RC_N29431 


N29431 


EST-RCJJ29431 


7.1 


? 


RC_N67239 


N67239 


ESTs 


7.1 


other 


RC_T10082_f 


T1O082 


ESTs 


7.1 


other 


RC_AA310499 


AA310499 


ESTs 


7 


other 


RC_AA449351 


AA449351 


ESTs Weakly similar to similar to deoxyribose-phosphate aldolase [C elegans] 


7 


other 


RC_D57389_f 


D57389 


EST 


7 


other 


RC_N34696 


N34686 


Homo sapiens clone 23915 mRNA sequence 


7 


*? 


RC_Z40345 


Z40345 


ESTs Weakly simitar to T06O8 5 (C elegans] 


7 


TM 


RC AA4 1 044 1 


AA4 10441 


ESTs 


6 9 


o er 


RC_AA505093 


AA505093 


ESTs 


69 


other 


RC_N71704 


N71704 


ESTs 


69 


other 


U48705_ma1 


U48705 


Receptor protem-tyrosine kinase ED0R1 


6 9 


? 


RC_AA1278t8J 


AA127818 


ESTs 


68 


•> 


RC_AA346385 


AA346385 


ESTs Highly similar to putative hydrophobic domain m amino actd positions 373-390 


68 


other 






[H sapiens] 






RC_AA411204 


AA411204 


ESTs 


6 8 


TM 


RC_AA4 16876 


AA4 16876 


ESTs Weakly similar to TRANSFORMATION-SENSITIVE PROTEIN IEF SSP 3521 


68 


other 






[H. sapiens] 






RC_AA4 19461 


AA419461 


ESTs 


66 


other 


RC.AA446966 


AA446966 


EST 


68 


other 


RC_AA495569 


AA496569 


ESTs Highly similar to VALYL-TRNA SYNTHETASE [Fugu rubripes] 


66 


other 


RC_D51229_f 


D51229 


Human clone 23589 mRNA sequence 


6.8 


TM 


RC_F02254_s 


F02254 


H sapiens mRNA for FAST kinase 


68 


other 


RC_H18428_S 


H 18428 


ESTs Weakly similar to '!!» ALU SUBFAMILY J WARNING ENTRY !!» [H sapiens] 


66 


-> 


RC_AA034069 


AA034069 


ESTs 


67 


other 


RC_AA1 27058 


AA1 27058 


ESTs 


67 


TM 


RC_AA435849 


AA435849 


ESTs Moderately similar to unknown protein [H sapiens] 


67 


other 


RC_H99935__s 


H99935 


Inlerleukin 6 signal transducer (gp130 oncostatin M receptor) 


67 


TM 


L27841 


L27841 


Human autoantigen pericentriol material 1 (PCM-1) mRNA complete cds 


67 


other 


M11718 


M11718 


Collagen type V alpha 


67 


■7 


RC_N50550 


N50550 


Homo sapiens mRNA for Efs1 complete cds 


67 


other 


RC.T92935 


T92935 


ESTs 


67 


other 


U24 169 


U24169 


Human JTV-1 (JTV-1) mRNA complete cds 


67 


other 


U30246 


U 30246 


Human bumetanide-senstttve Na-K-CI cotransporter (NKCC1J mRNA complete cds 


67 


TM 


RC_AA098834_s 


AA098834 


Nuclear factor of kappa Itght polypeptide gene enhancer in B-cells 1 (p105) 


66 


TM 


RC_AA283198 


AA283198 


ESTs 


66 


other 


RC_AA421782 


AA421782 


EST* 


66 


other 


RC_AA505141 


AA505141 


ESTs 


66 


other 
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I 



■ W 



0i 



RC_D60341 


060341 


ESTs 


66 


ss, 


RC_N26904 


N26904 


ESTs Highly simitar to FK506-B1NDJNG PROTEIN PRECURSOR [Mus musculus] 


66 


TM 


RC_R40606 


R40606 


ESTs Highly simitar to SKD3 [M musculus) 


66 


other 


RC_R51388 


R51988 


ESTs 


66 


other 


RC_T03790 


T03790 


ESTs 


66 


other 


RC.W72455 


W72455 


ESTs 


66 


TM 


RC_AA1 00364 


AA100364 


ESTs 


6.5 


other 


AA236384 


AA236384 


ESTs Highly simitar to C0P1 REGULATORY PROTEIN (Arabidopsis thaliana] 


6.5 


other 


RC_AA431085 


AA431085 


EST 


$5 


7 


RC_AA446591 


AA446591 


ESTs 


65 


other 


RC_R06700 


R06700 


ESTs 


6.5 


other 


W49521 


W49521 


Human prolyl 4-nydroxytase alpha (II) subunit mRNA complete cds 


6.5 


? 


RC_AA1 95651 


AA195651 


EST 


6.4 


*? 


RC_AA430211 


AA430211 


ESTs 


6.4 


other 


RCJM5991 


T15991 


ESTs 


6.4 


TM 


RC.T17119 


T17119 


ESTs 


6.4 


TM 


U89606 


U 89606 


Human pyridoxal kinase mRNA complete cds 


6.4 


other 


X54326 


X54326 


MULTIFUNCTIONAL AMINOACYL-TRNA SYNTHETASE 


6.4 


other 


RC_AA1 5781-4 


AA157814 


ESTs 


6.3 


other 


RC_AA443658 


AA443658 


Homo sapiens lamin 8 receptor homolog TM7SF2 (TM7SF2) mRNA complete cds 


6.3 


TM 


RC.AA621169 


AA621169 


ESTs 


6.3 


other 


RC_O20168 


D20168 


Human mRNA for KIAA0050 gene complete cds 


6.3 


other 


081608 


081608 


H.sapiens mRNA for RNA polymerase II subunil 


6.3 


TM 


RC.H57330 


H57330 


EST 


63 




L77701 


177701 


Homo sapiens C0X17 mRNA complete cds 


63 


other 


RC_N48166 


N48166 


ESTs 


63 


other 


RC_R65626 


R65826 


Homo sapiens mRNA for KIAA0549 protein partial cds 


63 


ss. 


W19662 


W19662 


ESTs 


63 


other 


X70549 


X70649 


Homo sapiens D0X1 gene complete COS 


6.3 




RC_AA024664_s 


AA024664 


Human NADH ubiquinone oxidoreductase subunit B13 (B13> mRNA complete cds 


62 


other 


RC_AA098874 


AA098874 


ESTs 


6.2 


other 


RC_AA152178 


AA152178 


ESTs 


62 


other 


RC_AA279943 


AA279943 


ESTs 


6,2 


other 


RC.AA412106 


AA412106 


ESTs 


62 


other 


RC_AA621721 


AA621721 


ESTs 


62 


other 


RC_N36959J 


N38959 


Homo sapiens chaperonin containing t-complex polypeptide 1 beta subunit (Cctb) mRNA 


62 


other 






complete cds 






040271 


U40271 


Protein-tyrosine kinase 7 


62 


TM 


X52150/na1_s 


X52150 


Aryfsuffatase A 


62 


? 


X86018 


XB6018 


H sapiens mRNA for MUF1 protein 


62 


other 


RC AA133199 


AA133199 


ESTs 


6 1 


*? 


RC AA398740 


AA398740 


ESTs 


6 1 


other 


RC AA405505 


AA405505 


Homo sapiens mRNA for putative RNA heltcase 3' end 


6 1 


other 


RC AA41656S 


AA416568 


ESTs 


61 


other 


RC„AA448349 


AA448349 


ESTs 


61 


•> 


AA455331 


AA45S331 


ESTs 


61 


TM 


RC_AA479933_f 


AA479933 


ESTs 


61 


other 


RC__AA521080 


AA521080 


ESTs 


61 


other 


RC_AA600257_s 


AA600257 


ERGIC-53 PROTEIN PRECURSOR 


6 1 


TM 


RC_D20280 


D20280 


ESTs 


61 


other 


RC_H55748 


H55748 


ESTs 


61 


other 


RC_H55915 


H5S91S 


ESTs Weakly similar to LINE-t REVERSE TRANSCRIPTASE HOMOLOG [H sapiens] 


6 1 


•? 


L32137 


L32137 


Human germline oliQomeric matrix protein (COMP) mRNA complete cds 


6 1 


other 


L37747 s 


L37747 




6 1 


*> 


Rf* N925Q3 


N92S93 


ESTs 


6 1 


ss. 


RC R99978 


R99978 


ESTs Weakly simitar to line-1 protein ORF2 (H sapiens] 


6 1 


? 


RC T77733 S 


T77733 


Tubulin {jam ma polypeptide 


6.1 


? 


U78525 


U78S2S 


Human eukaryotic translation initiation factor (elF3) mRNA complete cds 


61 


other 


RC_W69807 


WS9807 


ESTs Highly similar to GOUATH PROTEIN (Drosoph)Ia melanogasterj 


61 


other 


RC_AA405137 


AA40S137 


EST 


6 


7 


RC_AA521103 


AA521103 


ESTs 


6 


other 


RC..AA609277 


AA609277 


ESTs 


6 


other 


J04177 


J04177 


Collagen type XI alpha 1 


6 


other 


RC_R33663_s 


R33663 


ESTs 


6 


? 
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m 



RC_T 16660 


T 16660 


ESTs 


6 


other 


U73514 


U 735 14 


Homo sapiens short chain L-3-hydroxyacyl-CoA dehydrogenase (SCHAD) mRNA 


5 


other 






complete ods 






RC_AA223730 


AA223730 


ESTs 


5.9 


other 


RC_AA292655 


AA292655 


ESTs 


5 9 


other 


RC_N26391 


N26391 


ESTs 


59 


other 


RC_N50744 


N50744 


ESTs 


5 9 


other 


RC T88953 


T88953 


ESTs 


5 9 


TM 


HG3748-HT4018 


TIGR - HG3748- 


EST - HG3748-HT4018 


5 9 






HT4018 








RC_W38407 


W38407 


ESTs 


5.9 


other 


RC_W63563„s 


W63563 


Homo sapiens scaffold attachment factor B (SAF-B) mRNA partial cds 


5.9 


? 


RC_Z41619_S 


Z41619 


ESTs Weakly similar to keratin 8 type H cytosketeta! embryonic [M.muscutus] 


5.9 


other 


RC - AA279292 


AA279292 


ESTs 


5.8 


other 


RC_AA287665 


AA287665 


ESTs 


58 


other 


RC.AA422007 


AA422007 


ESTs 


58 


TM 


RC_AA425379 


AA425379 


ESTs 


58 


TM 


RC_AA42792S_s 


AA427925 


ESTs Weakly similar to PROCOLLAGEN ALPHA 1 (It) CHAIN PRECURSOR (Homo 


56 


? 






sapiens] 






RC_AA430673 


AA430673 


ESTs 


58 


other 


RC_AA441801 


AA441801 


ESTs 


5.8 


other 


RC_AA463740_s 


AA463740 


ESTs 


5.8 


other 


RC_H89987_s 


H89967 


Human multidrug resistance-associated protein homolog {MRP 5) mRNA partial cds 


58 


TM 


RC_H94843 


H94843 


ESTs 


58 


other 


M25753 


M25753 


Cyctin B1 


58 


other 


RC.N80183 


N80183 


ESTs 


58 


other 


RC_T67463_s 


T67463 


CATHEPSIN K PRECURSOR 


58 


other 


U65932 


U65932 


Human extracellular matrix protein 1 (ECM1) mRNA complete cds 


58 


? 


RC_AA1 49624 


AA1 49624 


Homo sapiens mRNA for follistain-related protein (FRP) complete cds 


57 


TM 


RC_AA1 92334 


AA1 92334 


ESTs 


57 


other 


RC_AA207105 


AA207105 


EST 


57 


? 


RC.AA442763 


AA442763 


ESTs Highly similar to G2/MITOTtC-SPEClFIC CYCL1N B2 [Mesocricetus auratusl 


57 


other 


AA443251 


AA443251 


ESTs 


57 


other 


RC_AA454562 


AA454562 


ESTs 


57 


other 


RC.AA459945 


AA459945 


Homo sapiens mRNA for KIAA0585 protein partial cds 


57 


other 


RC_AA478794 


AA478794 


ESTs 


57 


other 


RC_AA6Q9473 


AA609473 


ESTs 


5.7 


other 


RC_F09058 


F09058 


ESTs 


57 


other 


RC_H54430 


H54430 


ESTs 


57 


other 


M34677 


M34S77 


FACTOR Vilt INTRON 22 PROTEIN 


57 


*? 


RC_N27S63 


N27563 


ESTs 


5 7 


other 


RC_R02572 


R02572 


Fibronectin 1 


5 7 


other 


RC_R09166 


R09166 


ESTs 


5 7 




RC_R85829 


R85829 


EST 


5 7 




HG2981-HT3125 


TlGR - HG2981- 




5 7 






HT3125 








U56402 


U56402 


Homo sapiens clone 24522 mRNA sequence 


57 


other 


W30943 


W30943 


ESTs 


57 


other 


RC_AA040154 


AA040154 


ESTs 


56 


other 


AA1 16095 


AA1 16095 


ESTs Weakfy similar to T12D8 i IC elegans] 


56 


other 


RC_AA147884 


AA147884 


ESTs 


56 


TM 


RC_AA149754_i 


AA1 49754 


EST 


56 


*? 


RC_AA232956 


AA232956 


ESTs 


56 


other 


RC.AA397919 


AA397919 


ESTs 


56 


other 


RC_AA398212 


AA398212 


ESTs 


56 


other 


RC„AA398264 


AA398264 


Homo sapiens clone 23736 mRNA sequence 


56 


other 


RC_AA406169 


AA406169 


Homo sapiens KIAA0431 mRNA partial cds 


56 


other 


RC_AA416986 


AA416986 


Guanine nucfeotide binding protein (G protein) beta polypeptide 1 


56 


TM 


RC_AA435742_s 


AA435742 


Human fatty ac«3 amide hydrolase mRNA complete cds 


56 


TM 


RC_AA435936 


AA435936 


EST 


56 


*> 


RC_AA436819 


AA436819 


ESTs 


56 


other 


RC„AA452B42 


AA452842 


ESTs 


56 


other 


RC_AA453967 


AA453987 


ESTs 


56 


other 


AA477214 


AA477214 


ESTs 


56 


other 


RC_AA482269 


AA482269 


Integral transmembrane protein 1 


56 


TM 


D50914 


D50914 


Human mRNA for K(AA0124 gene partial cds 


56 


TM 



FIGURE 7 (cont.) 

Page 7 of 27 



RC_N51590_s 


N51590 


ESTs 


5.6 


other 


RC_N93797 


N93797 


ESTs 


56 


SS. 


KC_T2352o 


T2352S 


ESTs Moderately similar to TYKr protein [M.fnusculus] 


5.6 


other 


RC_T95057__f 


T95057 


ESTs 


5.6 


other 


U91327 


U91327 


EST-U91327 


5.6 


? 


X76105 


X76105 


H.sapiens DAP-1 mRNA 


5.6 


other 


RC.AA021182 


AA021162 


ESTs 


55 


other 


RC_AA075200 


AA075200 


Homo sapiens Chromosome 16 BAC clone CIT987SK-A-319E8 


5.5 


other 


RCAA085589 


AA085589 


ESTs Highly similar to TRANSLATION INITIATION FACTOR EIF-2B-DELTA SUBUNIT 


55 


other 






[Oryctolagus cuniculus] 






RC_AA1 15535 


AA115535 


ESTs 


5.5 


other 


RC_AA195517 


AAt955t7 


ESTs Weakly similar to ALU SUBFAMILY J WARNING ENTRY !"! IH.sapiens] 


5.5 


TM 


RC_AA280840 


AA280840 


ESTs 


55 


SS, 


RC_AA443602 


AA443602 


ESTs 


5.5 


TM 


RC_AA609996 


AA609996 


ESTs Htghty similar to Surf-4 protein (M.muscufus] 


55 


? 


RC_H99500 


H99500 


Homo sapiens mRNA for follistain-related protein (FRP) complete cds 


5.5 


other 


M24486 


M24486 


Procollagen-proline 2-oxoglutarate 4-dioxygenase (proline 4-hydroxylase) alpha 


5.5 


SS. 






polypeptide 






N21032 


EST 


5 5 


? 


DP J c 


N22U10 


ESTs 


5.5 


TM 




K43O03 


ESTs 


5.5 


other 




U09278 


Human fibroblast activation protein mRNA complete cds 


5.5 


SS. 


X02874 


X02874 


(2*-5*) oligoadenyfate synthetase E 


5.5 


other 


RC_AA242757 


AA242757 


ESTs 


5.4 


other 


RC__AA251973 


AA251973 


ESTs 


5.4 


? 


RC — AA293773 


AA293773 


Homo sapiens clone 23870 mRNA sequence 


5.4 


other 






CCT DP AAiao711 


5.4 


other 






ESTs 


54 


other 




A AAAtLAA ft 


ESTs 


5 4 


other 






ESTs 


5.4 


other 




A A 


h sapiens mKNAtor sy i 


5 4 


other 




C02170 


ESTs Weakly similar to weak similarity to ribosomal protein L14 [C elegans] 


54 


other 




H75933 


Lamintn receptor (2H5 epitope) 


5 4 


other 


M9793o 


M97936 


SIGNAL TRANSDUCER AND ACTIVATOR OF TRANSCRIPTION 1 -ALPHA/BETA 


5.4 


other 


RC_N51917 


N51917 


ESTs 


54 


other 


RC_R41294_s 


R41294 


ESTs 


54 


other 


RC_T81310 


T81310 


EST 


5.4 


? 


RC w W45275_f 


W45275 


C044 anttgen (cetl adhesion molecule) 


54 


TM 


RC_W92001 


W92001 


ESTs 


54 


other 


RC.AA1 35809 


AA1 35809 


ESTs 


53 


other 


RC_AA1 5781 1 


AA1 57811 


EST-RC_AA157811 


53 


TM 


RC_AA1 91524 


AA191524 


ESTs 


53 


other 


RC_AA1 95036_s 


AA1 95036 


Human RofSSA ribonudeoprotem homolog (RoRet) mRNA complete cds 


53 


•? 


RC_AA284565_f 


AA284565 


ESTs 


53 


other 


KLr_ AAZ o 7 OZ2_S 


AAZS/U22 


Thymtdine kinase 1 soluble 


53 


other 


RC_AA394071 


AA394071 


Homo sapiens gamma2-adapttn (G2AD) mRNA complete cds 


5.3 


other 


RC_AA3 99477 


AA399477 


ESTs 


53 


*? 


RC_AA401428_s 


AA401428 


NUCLEAR PORE COMPLEX PROTEIN NUP214 


5.3 


TM 


RC_AA425154 


AA425154 


ESTs 


5.3 


other 


RC_AA447213 - s 


AA447213 


ESTs Weakly similar to SOS RIBOSOMAL PROTEIN L20 [E cotij 


5 3 


other 


RC_AA464860 


AA464860 


Homo sapiens Jak2 kinase mRNA complete cds 


53 


other 


RC_AA465191 


AA465191 


ESTs 


5 3 


other 


RC_AA4 76293 


AA476293 


ESTs Weak!*/ similar in DNA-D!RFPTFn RMA POt yMPRa<;f hi i ADfipeT mi iwit 


5 3 


TM 


RC_H80749 




[Plasmodium falciparum) 






H80749 


ESTs 


5 3 


th 

o er 


dp UQjiiac <• 
K v>_rV y<? JoD_S 


N94385 


Human germline otigomeric matrix protein (COMP) mRNA complete cds 


53 


other 


U59877 


U59877 


Human low-Mr GTP-binding protein (RAB31) mRNA complete cds 


5 3 


other 


X03363 


X03363 


ERBB-2 RECEPTOR PROTEIN-TYROSINE KINASE PRECURSOR 


53 


TM 






Homo sapiens DNA sequence from PAC 262012 on chromosome q23 3-24 3 Contains 


52 


other 






a Tenascin (Hexabrachton Cytotactm Neuronectin Myotendinous antigen)-L1KE gene 






RC_AA025370 




and a mrtochondnal/chloroplast 30S ribosom 






AA025370 


ESTs 


52 


■? 


RC_AA026682_s 


AA026682 


Topoisomerase (DNA) tl alpha (170kD) 


52 


other 


RC_AA279160 


AA279160 


ESTs 


52 


? 


RC.AA403116 


AA403116 


Homo sapiens U-snRNP-assoctated cyctophilm (USA-CyP) mRNA complete cds 


52 


other 


RC_AA4528S7 


AA452857 


ESTs r 


52 


•> 


RC_AA488280 


AA4882B0 


EST - RC_AA488280 


52 


other 
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FSTfi Mtvtaratnlt/ eimilarln 7IMP FlMf^FR PROTFIN 7 [U/mn caniontl 
tv • » wiuuomMjiy similar io 4Lir*\t riiiotix ri\y i tint r inomo sapiensj 


5 2 




DP AAfiTtQOQI 




F*1T 


o.z 


f 








5.2 


other 


noroiy. 


H87319 


Protein kinssc 0 substrste 80K-H 


5 2 




RC_H9t>392 




CCT* 

bo i s 


5.2 


other 


RC_N54321 


N54321 


EST 


S,2 


? 


RC_N73861 


N73861 


EST-RC_N73861 


5.2 


other 


RC_R05312_s 


R05312 


ESTs 


5.2 


other 


RC_R59183J 


R59183 


ESTs 


5.2 


other 


RC.R92205 


R92205 


ESTs 


5.2 


TM 


RCJAM5302 


W45302 


ESTs HiflWy similar to HYPOTHETICAL HELICASE K12H4.8 IN CHROMOSOME III 


5.2 


other 






[Caenorftabcfitis etegans) 






X17644 


X17644 




c> o 
o.z 


other 




/VWB401S 


ESTs 


5.1 


other 




A A j« 141 en 


COT* 

CO IS 


5.1 




DP AAA^fS£7^ 


A A <f "JAR 71 


CO IS 


5.1 


other 


DP AAAfltAd 




ESTs 


5.1 


other 


DP AAAA7A4Q 




P<5T _ RP AAAA7AAQ 


5.1 


other 




AA491465 


ESTs 


5.1 


other 


RP M7Qfi19 


N79612 


ESTs 


0. 1 


other 




N98461 


ESTs 


5.1 


TM 




R42036 


ESTs 


5 1 


other 




R43543 


ESTs 


C 4 


other 


DP W^QOAI « 


WS9961 


Hurnan mRNA fof K1AA0389 gene complete cds 


5.1 


other 




VAJRfMftA 

wouiou 


CO 1 s 


5.1 


other 




Y09912 


H sapiens mRNA for AP-2 beta transcription factor 


5.1 








cots 


5 


other 






ESTs ^ A /eakty similar to TYl» [H. sapiens] 


5 


other 


DP AAi7*5n<>fi 




ESTs 


5 


other 


dp AAOHAnn 




ESTs 


5 


other 






ESTs 


5 


other 






ESTs 


5 




DP A A^fi 1 ^ 1 7Q 




ESTs 


5 


other 


DP AA9A1j!C;1 




CO 1 s 


5 


other 






F<IT - RP AA*3ft7nQ«^ 


5 




RC_AA425691 


AA425691 


ESTs 


5 


other 


RC_AA426376 


AA426376 


ESTs 


5 


other 


RC_AA4 46000 


AA446000 


ESTs 


5 


other 


RC.AA478951 


AA478951 


EST 


5 




AA479995 


AA479995 


Homo sapiens mRNA for KtAA0583 protein partial cds 


5 


other 


082419 


082419 


ESTs Highly similar to UBIGUITIN-CONJUGATtNG ENZYME E2-28 4 KD 


5 


TM 






[Saecharomyces cerevtstae] 






KL» — ru^UtJU_T 




ESTs 


5 


other 




F 10496 


H.sapiens 40 kDa protein kinase related to rat ERK2 


5 


other 


J 00314 


J00314 


Homo sapiens clone 24703 beta-tubulm mRNA complete cds 


5 




JQ5614 


J05614 


CO t • JUSOl *i 


5 




M 16336 




CD2 antigen (T cell surface antigen T1 1 } 


5 


TM 


M80244 


M80244 


iLiT'tT^ryAt iir*nr>n*ifr on/STriki t~ * 


5 


TM 


RC_N33927__S 


N3392/ 


"Homo sapiens mRNA for histone H2B clone pJG4-5-15""* 


5 


SS. 


Kv_N f ocMJo_i 


Nf JoUo 


ESTs 


5 






T79815 


ESTs Weakly similar to !!*! ALU SUBFAMILY J WARNING ENTRY ! m [H sapiens) 


5 


other 




1 1*5*5 "*QO 


Homo sapiens zinc finger protein mRNA comptete cds 


5 


other 


KO_nAl *3 J/ Oo 




ESTs 


4 9 


other 




AA234559 


ESTs 


4 9 


other 


RC_AA490830 


AA490830 


ESTs 


49 


other 


C01169 


C01169 


Homo sapiens clone 23915 mRNA sequence 


4 9 


other 


D21255 


D2125S 


Cadherin 11 (OB-cadherin) 


49 


SS.TM 


RC_F10945 


F10945 


Polypyrimidine tract binding protein (hnRNP I) {alternative products} 


49 


other 


RC_H24044 


H24044 


Protein phosphatase 2 (formerly 2A) catalytic subunit alpha isoform 


49 


other 


RCJJ34893 


N34893 


ESTs Highly simitar to HYPOTHETICAL 47.8 KD PROTEIN B0280.9 IN 


49 


other 


RC_R41772 




CHROMOSOME tl! (Caenorhabditis etegartsj 






R41772 


EST 


49 


•> 


RCJT59338 


T59338 


EST - RC_T59338 


4.9 


other 


RC.AA191512 


AA191512 


ESTs 


48 


*> 


RC_AA400513_i 


AA400513 


ESTs 


48 


other 


RC__AA406081 


AA406081 


ESTs 


48 


other 



FIGURE 7 (cont.) 

Page 9 of 27 



RC_AA44S 1 58 


AA448158 


EST 


4 6 


? 




N943oZ 




48 




RC — vv©ooo7._s 


WS0007 


Human mRNA for K1AA0203 gene complete cds 


4 8 


other 


RC_AA02635o 


AA026356 


ESTs 


4 7 


? 


AAQ75599 


AA075599 


ECT* ULnKkf similar ir\ UAHU 1 IRlfM tlkJf"tMC d"\YmfM3Cnl IOTACC D')*> CI IOI 1W1T (Rnc 

cots niflrwy similar io wujM-uoiwuiNwr*t UAiuurttuuu iaoc p*;* ©ubunii ioos 


47 


other 






taurus) 






RC_AA157836 


AA1 57836 


ESTs 


47 


other 


RC_AA19654a 


AA196549 


ESTs 


47 


other 


RC.M404352 


AA404352 


ESTs 


4.7 


other 


RC_AA417321 


AA417321 


ESTs Weakfy similar to CALMODULIN [D.melanogasterl 


47 


ss. 


RC_AA4 18074 


AA418074 


ESTs 


4.7 


other 


RC.N32919 


N32919 


ESTs 


4.7 


other 


RC_AA177051 


AA1 77051 


EST-RC>A177051 


4.6 


? 


RC_AA453483 


AA453483 


ESTs 


4.6 


TM 


RC_AA620795 


AA820795 


ESTs 


46 


SS.TM 


RC..H97012 


H97012 


ESTs Weakly similar to L8004.7 gene product [S.cerevisiae] 


46 


other 


M34458_ma1 


M34458 


LAMINB1 


4.6 


other 


RC_N68921 


N68921 


ESTs 


4.6 


other 


U18321 


U18321 


H.sapiens DAP-3 mRNA 


4.6 


other 


X17059 


X17059 


ARYLAMINE N-ACETYLTRANSFERASE MONOMORPHIC 


4.6 


? 


RC_AA2 10722 


AA210722 


EST 


' 45 


? 


RCJVA25560S 


AA255605 


Homo sapiens spindle pole body protein spc97 homotog GCP2 mRNA complete cds 


45 


other 


RC_AA443634 


AA443634 


Homo sapiens ubiquitin conjugating enzyme G2 (UBE2G2J mRNA complete cds 


45 


•> 


RC_AA461607 


AA461507 


ESTs 


4.5 


TM 


RC_AA464853 


AA464853 


ESTs Weakly similar to T01G9 4 IC.eSegans} 


4.5 


other 


RC.N71076 


N71076 


EST 


45 


? 


RCJT40341 


T40841 


ESTs 


4.5 


other 


X57766 


X57766 


Human stromelysin-3 mRNA 


4.5 


other 


RCAA206497„s 


AA206497 


PROTEASOME COMPONENT C9 


4.4 


other 


RC_AA227900_s 


AA227900 


H sapiens mRNA homologous to S. cerevisiae RAD54 


4.4 


other 






ESTs Moderately similar to Itll ALU SUBFAMILY J WARNING ENTRY Hit fH saoiensl 


4.4 




RC_AA38626Q 


AA386260 


EST 


4.4 


? 


RC_AA398155 


AA398155 


ESTs 


4.4 


other 


RC„AA405569_s 


AA405569 


Human fibroblast activation protein mRNA complete cds 


44 


ss. 


AA422025_s 


AA422025 


ESTs 


4 4 


other 


RC_AA430124 


AA43Q124 


ESTs 


44 


other 


RC_AA453466 


AA453466 


ESTs 


4 4 


other 


RC_AA463726_S 


AA463726 


Homo sapiens mRNA for JM27 protein complete CDS (clone IMAGE 145745 and 


A A 


other 






IMAGE 257878} 






RC.C20981 


C20981 


ESTs Highly similar to CHOLINE DEHYDROGENASE (Escherichia cofi] 


AA 


other 


RC_R70601_s 


R708Q1 


EST 


A A 


other 


RC.T97307 


T97307 


EST-RC.T97307 


AA 


? 


U28386 


U26366 


RAG (recombination activating gene) cohort 1 


AA 


TM 


X02419jna1 


X02419 


Uroktnase-type plasm inogen activator 


AA 


? 


RC_AA235112 


AA235112 


ESTs 


43 


other 


RC_AA453176_s 


AA453176 


Human protein kinase ATR mRNA complete cds 


4.3 


TM 


D42073 


D42073 


Human mRNA for reticutocalbin complete cds 


43 


ss. 


U21090 


U21090 


Human DNA polymerase delta smalt subunit mRNA complete cds 


43 


other 


U24389 


U24389 


Human tysyl oxidase-like protein mRNA complete cds 


4.3 




U73379 


U73379 


Human cydirvselective ubiquitin carrier prolein mRNA complete cds 


43 


other 


RC_AA227959_s 


AA227959 


Human cysteine protease Mch2 isoform alpha (Mch2) mRNA complete cds 


4.2 


other 


RC_AA4 16931 


AA41G931 


ESTs 


42 


other 


RC_AA4 19200 


AA419200 


ESTs 


42 


ss. 


RC_H1B947 


H18947 


ESTs 


42 


other 


RC.H25577 


H25577 


ESTs Highly similar to CYTOCHROME P450 IVB1 (OryctoJagus cunicutus] 


42 


TM 


RC_H90161_s 


H90161 


ESTs 


4.2 


SS. 


M15796 


M 15796 


Proliferating cell nuclear antigen 


42 


? 


RC.R46482 


R46482 


ESTs 


42 


other 


S7444S 


S74445 


Cellular retinoic acid-binding protein [human skin mRNA 735 ntj 


42 


other 


U74612 


U74612 


Human putative M phase phosphoprolein 2 (MPP2) mRNA complete cds 


42 


TM 


X52534 


X62S34 


High-mobility group Nonhistone chromosomal) protein 2 


42 


other 


RC_AA398369 


AA398369 


ESTs 


4 \ 


other 


RC.AA448347 


AA448347 


Annexm XI (56kD autoantigen) 


A 1 


other 


RC.AA464707 


AA464707 


ESTs 


4 1 


TM 


RC_AA478799_s 


AA478799 


H sapiens mRNA for BS69 protein 


4 1 


TM 
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RC_AA496369 


AA496369 


ESTs 


4 1 


other 


RC_054296_f 


DS4296 


Human mRNA for KIAA0255 gene complete cds 


4.1 


TM 


RC„N66818 


N66818 


ESTs 


4.1 


TM 


U50648 


U50648 


Protetn kinase interferon-inducible double stranded RNA dependent 


4 1 


? 


AA193297 


AA1 93297 


ESTs 


4 


SS. 


RC.AA228026 


AA228026 


ESTs Highfy similar to PBOX protein {H. sapiens] 


4 


TM 


RC_AA287325_f 


AA287325 


ESTs 


4 


? 


RC_AA287596 


AA287596 


ESTs 


4 


other 


RC_AA421041 


AA421041 


ESTs 


4 


other 


U29463 


U2S463 


Cytochrome B561 


4 


? 


RC_W87752_s 


W87752 


Small inducible cytokine A5 (RANTES) 


4 


TM 


X94S63_xpt2_r 


X94563 


EST-X94563_xpt2_r 


4 


? 


RC.AA256837J 


AA256837 


ESTs 


3.9 


? 


RC_AA4t6627_s 


AA4 16627 


ESTs 


3.9 


other 


RC_AA482224J 


AA482224 


ESTs Weakly similar to No definition line found [C.elegans] 


3.9 


? 


RC.AA485360 


AA485360 


EST 


39 


? 


RC_R44709 


R44709 


Homo sapiens mRNA for RB18A protein 


3.9 


other 


RC_W45572J 


W4S572 


ADP-ribosylation factor 1 


3.9 


other 


RC_AA 132366 


AA1 32366 


Homo sapiens mRNA for SPOP 


3.8 


? 


RC_AA133527 


AA1 33527 


ESTs Moderately similar to The KIAA0138 gene product is novel. [H.sapiensl 


3.8 


other 


RC_AA224324 


AA224324 


ESTs 


38 


other 


RCAA287642_s 


AA287642 


Human mRNA for KIAA0O78 gene complete cds 


36 


other 


RC_AA425652 


AA4256S2 


ESTs 


3.8 


other 


RC_AA459960_s 


AA459960 


ESTs Weakly similar to 09481.16 gene product JS.cerevistae] 


3.8 


other 


RC - AA465094 


AA4B5094 


ESTs Weakly similar to nemo form (I (D.melanogaster) 


3.8 


other 


RC__AA485451 


AA485451 


EST 


3 8 


other 


KC_AA5»9Z44 




Homo sapiens mRNA for KIAA0530 protein partial cds 


3.8 


other 


KC_N41Q18 


N41018 


Human mRNA for pre pro cortistatin (ike peptide complete cds 


38 


? 


KO_N f AoU i 


N74501 


ESTs 


3 8 


other 






Homo sapiens tumorous imaginal discs protein Ttd56 homolog (TID1) mRNA complete 
cds 

Homo sapiens Amplified in Breast Cancer (A!B1) mRNA complete cds 


3.8 


other 


W46488 


W46488 


38 


other 


RC.AA232183 


AA232183 


ESTs Weakly similar to it"! ALU SUBFAMILY J WARNING ENTRY M« (H sapiens] 


37 


other 


RC,AA399547 


AA399S47 


ESTs 


37 


other 


RC.AA424436 


AA424486 


ESTs 


37 


TM 


RCAA598661 


AA598661 


ESTs 


37 


other 




MU4339 


ESTs 


3 7 


TM 


M14219 


M14219 


Oecorin 


3.7 


other 


M25077 


M25077 


Human 60-kdal nbonucieoprotem (Ro) mRNA complete cds 


3.7 


? 


RC_N67102_$ 


N67102 


ESTs 


37 


other 


RC_W45728 
Y12394 


W45728 
Y12394 


ESTs Highly simitar to HETEROGENEOUS NUCLEAR RfBONUCLEOPROTEIN L 
{Homo sapiens] 

Homo sapiens importin-afpha homofog (SRPfgamma) mRNA complete cds 


37 
37 


other 
other 


RCAA401758J 


AA401758 


ESTs Weakly similar to !«! ALU SUBFAMILY SQ WARNING ENTRY im [H sapiensl 


36 


SS. 


RC_AA435840 


AA435840 


Homo sapiens mRNA for high mobility group protein HMG2a 


36 


other 


RC_AA461492 


AA461492 


ESTs 


36 


other 


RC_AA521240 


AA521240 


ESTs 


36 


TM 


RC.F02450 


F02450 


ESTs Moderately similar to unknown protetn [H sapiens] 


36 


TM 


RC„N63823 


N63623 


ESTs 


36 


other 


RC_N67603 


N67603 


ESTs Weakly similar to hypothetical L1 protein (H sapiens] 


36 


t 


RC_N91887_s 


N91887 


Homo sapiens mRNA for NB thymosin beta complete cds 


36 


other 


RC_N93967 


N93967 


EST 


36 


other 


RC_W73788 


W73788 


ESTs 


36 


other 


RC_AA03436S 


AA034365 


NUCLEAR PORE GLYCOPROTEIN P62 


35 


other 


RC_AA0B3069 


AA083069 


EST - RC_AA083069 


35 




RC.AA1 12063 


AA1 12063 


ESTs Weakly similar to PRE-MRNA SPLICING HELICASE BRR2 (S.cerevtsiae] 


35 


other 


RC.AA1 26951 


AA126951- 


ESTs Weakly similar to DNA-directed RNA polymerase [0 mefanogaster] 


35 


other 


RC_AA159181 


AA159181 


ESTs Weakly similar to Lpa8p (S cerevtsiaej 


35 


other 


RC_AA398450 


AA398450 


H sapiens mRNA for synaptonemal complex lateral element protein 


35 


other 


RC_AA404593 


AA404593 


ESTs 


35 


other 


RC_AA412739 


AA412739 


EST 


35 


other 


RC.AA447626 


AA447626 


EST 


35 


? 


RC_AA453767_S 


AA453787 


Human TFtIB related factor hBRF (HBRF) mRNA complete cds 


35 


other 


RC.AA599106 


AA599106 


EST-RC_AA599106 


35 


other 


D62558 


D82558 


Homo sapiens KB07 protein mRNA parttal cds 


35 


other 
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RC_H72283_s 


H72283 


Human mRNA (or K1AA0265 gene partial cds 


3.5 


other 


L36961 


L38961 


Integral transmembrane protein 1 


35 


TM 


RC_N36835 


N36835 


ESTs 


35 


other 


RC_N90859 


N90859 


ESTs 


35 


other 


RC„R63734 


R63734 


ESTs 


35 


TM 


R70167 


R70167 


ESTs 


35 


other 


X69141 


X69141 


FARNESYL-D IPH OS PHATE FARNESYLTRANSFERASE 


3.5 


other 


X75346 


X75346 


H.sapiens mRNA for MAP kinase activated protein kinase 


35 


TM 


RC_AA029042 


AA029042 


Human hStAK2 mRNA complete cds 


3.4 


other 


RC_AA1 00470 


AA100470 


ESTs 


3.4 


other 


AA1 15397 


AA1 15397 


Homo sapiens mRNA for putative methyttransferase 


3.4 


other 


RC_AA1 64209 


AA1 64209 


Homo sapiens RRM RNA binding protein Gry-rbp (GRY-RBP) mRNA complete cds 


34 


other 


RC_AA2 58203 


AA2S8203 


ESTs 


3.4 


other 


RC_AA411448_s 


AA411448 


ESTs 


3.4 


TM 


RC.AA429917 


AA429917 


ESTs 


3.4 


TM 


RC_AA442070_s 


AA442070 


Phosphoribosyl pyrophosphate am idotransf erase 


3.4 


other 


RC_AA449417 


AA449417 


Homo sapiens mRNA for putative glucosyltransferase partial cds 


3.4 


TM 


RC_AA453164 


AA4S3164 


EST 


3.4 


? 


RC_F10326J 


F10326 


EST 


3.4 


other 


RC_H80639 


H88639 


ESTs 


3.4 


other 


L47276 


L47276 


EST-L47276 


3.4 


other 


RCJJ29740 


N29740 


ESTs 


3.4 


other 


RCN33920 


N33920 


H.sapiens mRNA for dtubiquttin 


3.4 


other 


RC_N34895 


N3489S 


ESTs 


3.4 


other 


SS1003 


SQ1003 


L-UBC 


3 4 




U07806 


U07806 


DNA topoisom erase 1 


3 4 


Ithlr 


RC AA047896 


AA047896 


ESTs 


3 3 


° ^ 
o er 


RC AA1 16036 


AA1 16036 


ESTs 


3 3 


other 


RC_AA232535_5 


AA232535 


ESTs Weakly similar to LINE-1 REVERSE TRANSCRIPTASE HOMOLOG [Homo 


3 3 


other 






sapiens] 






RC AA4 35947 


AA435847 


EST * RC_AA435847 


3 3 


other 




/VAH JO 1 39 


nuriiaii rvfi icaif i-iikc spiiKsiB yromin nrvOr ^nr\o~j mpirsM complete cos 


3 3 


other 


r\v^ /w* Two 




ESTs 


3 3 


other 


RC AA4 96051 


AA496051 


ESTs 


3 3 


TM 


AD000092 cds7 




l-tfunr* <AniAfi< DMA from rhrnmnenma IQni^ *y rnemtHe D *3 1 0 .4 Pi artrf DOfl C^A Q 
nmilW »apiCfl» LVIl^N Hunt \A IIUI llUSrtJIIltS Ispii} £. CUalMlUS nolttu rVJUjif £. allQ rtZODHS 


3 3 








containing the EKLF GCDH CRTC and RAD23A genes genomic sequence 






RC_F09353 


F09353 


Homo sapiens sodium/myo-inositot colransporter (SLC5A3) gene complete cds 


33 


other 


RC_N34059 


N34059 


EST-RC_N34059 


33 


other 


RC„N58172 


N58172 


ESTs Weakly similar to mi ALU SU8FAMILY SC WARNING ENTRY mi [H sapiens] 


33 


TM 


RC_N67437 


N67437 


ESTs 


33 


TM 


RC_R24237J 


R24237 


ESTs 


33 


*? 


RC_R45356 


R45356 


Homo sapiens cDNA similar to RNA bindmQ protein C elegans complete 


3 3 


other 


Df» KKIAAT1C 

K^_Ws4 ( ix> 


W44735 


ESTs 


33 


0 


KL-_VVt5i>00 1 


Woaool 


fca (s weakly simitar to zt\iuo9,4 [C elegans] 


3 3 


SS.TM 






CO 1 5 


3 2 


other 






ESTs 


3 2 


other 




AA21 1941 


Homo sapiens polyadenylate binding protein-interacting protem-1 (PAIP1 ) mRNA 


3 2 


other 






complete cds 






RC_AA232939 


AA232939 


ESTs 


32 


other 


AA421213 


AA421213 


ESTs Weakly similar to F28F8 3 [C elegans] 


32 


other 


RC.AA422079 


AA422079 


ESTs Weakly similar to RAR-RESPONSIVE PROTEIN TIG1 [H saptensj 


32 


other 


RC_AA44S213„s 


AA448213 


Human myogenic repressor Umf (MDFI) mRNA complete cds 


32 


TM 


RC_AA4 90969 


AA490969 


ESTs 


32 


other 


RC.AA609423 


AA609423 


ESTs 


32 


other 


D84145 


084145 


Human WS-3 mRNA complete cds 


32 


other 


RC_F0931S 


F09315 


Homo sapiens mRNA for KIAA0583 protein partial cds 


32 


other 


L0751S 


L07515 


HETEROCHROMATIN PROTEIN 1 HOMOLOG 


32 


other 


M868S2 


M 86852 


Peroxisomal membrane protein 3 (35kD Zellweger syndrome) 


3 2 


TM 


■ ^V m m OJOUJ 


N35385 


ESTs 


3 2 


other 


RC_N78572 


N78572 


EST * RC_N78572 


3 2 




RC_R60192_s 


R60192 


Peroxisomal biogenesis factor 7 


32 


other 


RC_R67996 


R67996 


ESTs 


32 


other 


RCJ15665 


T15665 


ESTs Weakly similar to HYPOTHETICAL 139 1 KD PROTEIN C08B1 1 3 IN 


32 


other 






CHROMOSOME If [C elegans] 






T40327_s 


T40327 


ESTs 


32 


other 


RC_T65797 


T65797 


ESTs Weakly similar to Pm1 protein [H sapiens] 


32 


TM 
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U37547 


U37547 


Human IAP homotog B (MIH8) mRNA complete cds 


3 2 


other 


U51586 


US1586 


Human siah binding protein 1 (SiahBPI) mRNA partial cds 


3.2 


other 


U81554 


U81554 


Homo sapiens signal recognition particle 72 (SRP72) mRNA complete cds 


3.2 


other 


RC_W3 3 1 34_S 


W33134 


ESTs 


3.2 


? 


RC_W46255 


W46255 


ESTs 


3 2 


other 


Z97054_xpt2 


Z97054 


Human mRNA for KIAA0312 gene partial cds 


3.2 


? 


RC_AA047036 




ESTs 


3.1 


other 


RC_AA 150043 


AA1 50043 


ESTs 


3.1 


TM 


RC_AA232874 


AA232874 


EST 


3 1 


TM 


RC_AA291259 


AA291259 


ESTs 


3.1 


TM 


RC_AA398360 


AA398360 


EST 


3.1 


? 


RC_AA401 687_s 


AA401687 


Homo sapiens ribonudease P protein subunit p20 (RPP20) mRNA complete cds 


3 1 


other 


RC_O60208_f 


D60208 


ESTs 


3.1 


other 


067466 


087466 


Human mRNA for KIAA0276 gene partial cds 


3.1 


other 


RC_N21626 


N21626 


ESTs 


3.1 


other 






Pepttdylprotyl isomerase C (cyclophilin C) 


3.1 


TM 


S66431 


S 66431 


Homo sapiens clone 23592 mRNA sequence 


3.1 


other 




W*tStlJ 


ESTs 


3 1 


TM 




W72967 


ESTs 


3.1 


other 


X1 7620 


X1 7620 


NUvLcUoIUc UlrrKJoPHATn KINASE A 


3.1 


other 


X59798 


X59798 


Cyctin D1 (PRAD1 parathyroid adenomatosis 1) 


3 1 


other 


RC_AA099719 


AA099719 


ESTs 


3 


other 


RC_AA1 52305_s 


AA1 52305 


Interferon (gamma)-induced cell line protein 10 from 


3 


SS. 


RC_AA22/Sr32 


AA227932 


ESTs 


3 


other 


RC_AA25i73o 


AA251738 


H.sapiens mRNA for TAFH100 protein 


3 


other 


RC„AA3B6Zo4 




ESTs Highly similar lo rfoosome-binding protein p34 [R norvegicus] 


3 


other 






ESTs 


3 


other 






ESTs 


3 


other 




N 4 7204 


to i s weawy similar lo uour4 [O.etegansj 


3 


other 






to 1 S 


3 


TM 






HKR-T1 


3 


other 


RC_W46286_s 


W46286 


ESTs Weakly similar to ZK1 058.5 (C elegansj 


3 


TM 






ESTs 


3 


other 


X70944_s 


X70944 


OTD AO^OiOIATCrs CDI tOlklO tAOTOO 

P Its-AbSOtylAttU SPLICING FACTOR 


3 


other 


X74801 


X74801 


H sapiens Cctg mRNA for chaperonm 


3 


other 


Y12065 


Y12065 


Homo sapiens mRNA for nucleolar protein hNop56 


3 


? 


RC_AA1 64293_f 


AA 164293 


ESTs 


29 


*> 




A A tfHOAC 


ESTs Moderate?/ similar to rabkinestn-6 [M musculusj 


29 


other 


RC_AA 1 95936 


AA1 95936 


ESTs Weakly similar to W02D9 2 [C elegans] 


29 


TM 




A/\2U3DZ3 


ESTs Weakly similar to coded for by C elegans cDNA yk10c1 0 3 [C elegans) 


2 9 


other 


DO A A^nCAQd 

Kt>_AA2U6uoo 


AA2UDUB8 


ESTs 


29 


other 






ESTs 


2 9 


other 


RC_AA228020 


AA228O20 


Homo sapiens splicing factor (CC1 3) mRNA complete cds 


2.9 


other 


RC_AA242834 


AA242834 


ESTs 


29 


other 


DO A AiTn^ion 

RC_AA279420 


AA279420 


ESTs Weakly similar to T08A1 1 .2 elegans] 


2 9 


TM 


DO AA*»OnTjl"7 


A A**fl*^?jt^ 

AAZ9Z/47 


ESTs 


2 9 


other 


AA393164_s 


AA393164 


Homo sapiens mammaglobin B precursor mRNA complete cds 


2.9 


TM 


RC_AA399164 


AA399164 


ESTs 


29 


other 


RC_AA399264 


AA399264 


ESTs 


29 


other 


RC_AA400725 


AA4O0725 


ESTs 


29 


other 


RC.AA426120 


AA426120 


EST-RC_AA426120 


29 


other 


AA452011 


AA45201 1 


ESTs Highly similar to deduced protein product shows significant homology to coactosin 


29 


other 






from Dictyostelium dtscoideum |H sapiens] 










DNA-BtNDING PROTEIN NEFA PRECURSOR 


29 


SS, 




000596 


Thymfdytate synthase 


2.9 


? 




D60061 


ESTs 


2.9 


other 


RC_F13779 


F 13779 


ESTs 


2.9 


SS. 


RC__ H 167 90 


H16790 


ESTs 


29 


other 


RC_H97677_S 


H97677 


ESTs 


29 


other 


M28211 


M2821 1 


Homo sapiens GTP-bmduig protein {RAB4) mRNA complete cds 


2.9 


other 


RCJM32333 


N32333 


Homo sapiens M962 protein spliced isoform 2 mRNA complete cds 


29 


other 


RC_N3688t 


N36881 


ESTs 


29 


other 


RC_R50840 


R50840 


H sapiens mRNA for ras-related GTP-bindtng protein 


29 


other 


RC_R97040 


R97040 


ESTs 


29 


other 
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RC_T25732jf 


T25732 


Human mRNA for KIAA0252 gene partial cds 


2 9 




T54762_s 


T54762 


ESTs 


2.9 


? 


HG110-HT110 
U40714 


TIGR - HG110- 

HT110 

U40714 


EST- HG110-nT110 

Human tyrosyHRNA synthetase mRNA complete cds 


2.9 
2.9 


? 

other 


RC_AA001409J 


AA001409 


ESTs 


2.8 


other 


RC_AA128407 


AA1 28407 


ESTs 


28 


other 


RC.AA232231 


AA23223t 


ESTs 


28 


other 


RC_AA262768 


AA262768 


ESTs 


2.8 


TM 


RC_AA292765 


AA292765 


H. sapiens mRNA for M-phase phosphoprotein mppS 


28 


other 


RC_AA310729_s 


AA310729 


Human mRNA for clathrirv-tike protein complete cds 


28 


TM 


RC.AA405512 


AM05512 


ESTs 


2.8 


other 


RC_AA411532 


AA411532 


ESTs Weakly simitar to ORF YOR285w [S.cerevisiaeJ 


2.8 


other 


RC_AA412497 


AA412497 


EST 


28 


? 


RC_AA425606 


AA425606 


ESTs Weakly simitar to Simitar to S.cerevisiae hypothetical protein L31 11 JH sapiens] 


2.8 


TM 


RC_AA425900_s 


AA42S900 


Uracil-DNA glycosylase 


28 


other 


RC_AA446572 


AA446572 


EST-RC_AA446572 


2.8 


other 


RC_AA478596 


AA478596 


ESTs 


28 


7 


RC_AA480103 


AA48O103 


ESTs Weakly similar to !!!! ALU SUBFAMILY J WARNING ENTRY !!!! iH sapiensl 


2.8 


TM 


RC_AA486407 


AA486407 


ESTs 


2.8 


other 


RC_AA488432 


AA488432 


ESTs 


2.8 


? 


RC_AA609200 


AA609200 


EST-RC_AA609200 


2.8 


other 


RC_AA609501 


AA609501 


HEAT SHOCK 70 KG PROTEIN 1 


28 


other 


AF006516 


AF006516 


Homo sapiens eps8 binding protein e3B1 mRNA complete cds 


28 


other 


RC_D80710_f 


080710 


ESTs Weakly simitar to transmembrane protein IH. sapiens] 


2.8 


? 


RC_F03605J 


F03605 


PUTATIVE 60S RIBOSOMAL PROTEIN 


2.8 


other 


RC_H24460_s 


H24460 


FK506-binding protein 4 (59kD) 


28 


other 


RC_N21159 


N21159 


Homo sapiens forkhead protein (FKHRL1) mRNA complete cds 


2.8 


other 


RC_N29325 


N29325 


ESTs Highly similar to 47 KD PROTEIN [Pseudomonas chtororaphis] 


26 


other 


RC_N48715 


N48715 


ESTs 


28 


SS.TM 


RC_N92915 


N92915 


ESTs 


2.8 


other 


RC_R39234_r 


R39234 


ESTs Weakly simitar to etastm ttke protein [D melanogasfer] 


2.8 


TM 


RC.R41933 


R41933 


ESTs 


2,8 


*? 


RC_R46025 


R46025 


ESTs 


28 


SS. 


RC_R49327 


R49327 


Natural resistance-associated macrophage protein 2 


28 


TM 


RC.R79617 


R79617 


ESTs 


28 


other 


RCJT63857 


T63857 


EST - RC_T63857 


2 8 


*> 


U30825 


U30825 


Human splicing factor SRp30c mRNA complete cds 


28 


other 


U53347 


U53347 


Human neutral amino acid transporter B mRNA complete cds 


28 


TM 


X76732 


X76732 


DNA-BINDING PROTEIN NEFA PRECURSOR 


28 


SS. 


RC_AA1 02520 
RC_AA1 25969 


AA1 02520 
AA125969 


ESTs Highly similar to HYPOTHETICAL 31.6 KD PROTEIN F54F2 9 IN 
CHROMOSOME III [Caenorhabdttis elegans] 
ESTs Weakly similar to F35G1 2.9 {C efegansj 


27 
27 


TM 
? 


RC.AA1 26743 


AA1 26743 


ESTs 


27 


other 


RCJVA164687 


AA1 64687 


ESTs 


27 


other 


AA215333 


AA215333 


ESTs 


27 


TM 


RC_AA291269 


AA291269 


ESTs 


2.7 


other 


RC_AA424031 


AA424031 


ESTs 


27 


other 


RC_AA425725 


AA425725 


ESTs Weakly simitar to serine protein kinase SRPK1 fH sapiens] 


27 


other 


RC_AA431333_s 


AA431333 
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PT8-ASSOCIATED SPLICING FACTOR 


2 1 


other 


RC_Z99394_s 


Z99394 


ESTs Moderately simitar to !"» ALU SUBFAMILY SP WARNING ENTRY »" [H sapiens! 


21 


other 


RC_AA045481 


AA045481 


ESTs 


2 


TM 


RC_AA047265 


AA047265 


Homo sapiens mRNA for osteoblast specific cysteine-nch protein complete cds 


2 


SS. 


RC_AA127716 


AA127716 


Homo sapiens unknown mRNA complete cds 


2 


TM 


RC_AA1 36884 


AA136884 


ESTs 


2 


other 


RC_AA181657 


AA1 81657 


ESTs 


2 


other 


RC_AA1 88981 


AA1 88981 


Homo sapiens retinobtastoma-associated protein HEC mRNA complete cds 


2 


? 


RC_AA233177 


AA233177 


ESTs 


2 


other 


RC.AA237022 


AA237022 


ESTs 


2 


other 
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RC_AA287388 


AA287388 


ESTs 


2 


other 


RC_AA40S838 


AA40583S 


ESTs 


2 


other 


RC_AA417909 


AA4 17909 


ESTs 


2 


other 


RC.AA426375 
AA443460 


AA426375 
AA443460 


ESTs Highly simitar to PRE-MRNA SPLICING FACTOR RNA HELICASE PRP22 

(Saccharomyces cerevisiaej 

ESTs 


2 
2 


other 
other 


RC_AA443596 


AA443596 


ESTs 


2 


other 


RC_AA453255 


AA453255 


ESTs 


2 


other 


RC.AA476312 


AA470312 


ESTs 


2 


other 


RC_AA476582 
RC_AA479139__s 


AA476582 
AA479139 


ESTs Highly similar to SIGNAL RECOGNITION PARTICLE RECEPTOR BETA 
SUBUNIT [Mus musculus] 
Acid phosphatase 1 soluble 


2 
2 


TM 
other 


RC.AA487202 


AA487202 


ESTs 


2 


other 


RC_AA521474 


AA521474 


ESTs 


2 


other 


RC_AA598452 


AA598452 


ESTs 


2 


? 


RCJVA621122 


AA621122 


ESTs 


2 


other 


AF015913 


AF015913 


Homo sapiens SKBIHs mRNA complete cds 


2 


other 


D28364 


D28364 


EST-D28364 


2 


other 


RC_D53392_f 


D53392 


ESTs Weakly simitar to PEREGRIN {KsaptensJ 


2 


other 


076566 


D78586 


CAD PROTEIN 


2 


TM 


D80000 


080000 


Human mRNA for KIAA0178 gene partial cds 


2 


other 


086978 


D86978 


Human mRNA for KIAA0225 gene partial cds 


2 


TM 


RC_F02651 


F02651 


ESTs 


2 


other 


RC_H11938 


H11938 


EST - RC_H1 1938 


2 


other 


RC_H78241_s 


H78241 


H.sapiens mRNA for novel member of serine-arginine domain protein SRrp129 


2 


other 


U0298 


L20298 


Core-binding factor beta subunit 


2 


other 


L37347 


L37347 


Natural resistance-associated macrophage protein 2 


2 


TM 


M23263 
RC.N22162 


M23263 
N22162 


Androgen receptor (dthydrotestosterone receptor testicular feminization spinal and 

bulbar muscular atrophy Kennedy disease) 

ESTs 


2 
2 


TM 
other 


RC_N24954 


N24954 


ESTs 


2 


other 


RC_N50963 


N50963 


ESTs 


2 


TM 


RC_N70520 


N70520 


ESTs 


2 


SS, 


RC.N91246 


N91246 


ESTs 


2 


*> 


RCJR.68425 


R68425 


ESTs 


2 


? 


RC.R73567 


R73567 


Homo sapiens meltrin-L precursor (ADAM12) mRNA complete cds 


2 


TM 


RC_T23539 


T23539 


ESTs Highly similar to zinc finger protein [M musculus] 


2 




T63174_s 


T63174 


ESTs 


2 


? 


RC_T90746 


T90746 


ESTs 


2 




U05340 


U05340 


Human p55CDC mRNA complete cds 


2 


other 


U34044 


U34044 


Human selenium donor protetn (selD) mRNA complete cds 


2 


other 


U37519 


U37519 


Aldehyde dehydrogenase 6 


2 


TM 


U39840 


U39840 


Human hepatocyte nuclear factor-3 alpha <HNF-3 alpha) mRNA complete cds 


2 


other 


U91932 


U91932 


Human mRNA for clathrm coat assembly protein-like complete cds 


2 




W28362 


W28362 


ESTs 


2 


other 


RCJW80467 


W80467 


ESTs 


2 


other 


X69636 


X69636 


Human mRNA for KIAA0393 gene complete cds 


2 


other 


X92896 


X92896 


H sapiens mRNA for ITBA2 protetn 


2 


other 


Z24724 


Z24724 


H. sapiens potyA site DNA 


2 




Z29090 


22 9090 


PHOSPHATIOYLINOSITOL 3-KINASE CATALYTIC SUBUNIT ALPHA 1SOFORM 


2 




RC_Z39053 


Z39053 


ESTs 


2 


othlr 


RC_Z40810 


Z40810 


ESTs 


2 


TM 


247727 


Z47727 


H. sapiens mRNA for RNA polymerase II subunit 


2 


? 


RC.AA1 12679 


AA1 12679 


ESTs 


19 


TM 


AA115058_s 


AA1 15058 


ESTs 


1 9 


other 


RC_AA1 49585 


AA149585 


ESTs 


1 9 


other 


RC.AA173417 


AA173417 


ESTs 


1.9 


other 


RC_AA227463 


AA2Z7463 


ESTs Weakfy similar to No definition tine found IC.elegans] 


1.9 


•? 


RC_AA2279$3 


AA2279S3 


ESTs 


1.9 


TM 


RC_AA233168 
RC.AA233261 


AA233168 
AA233261 


ESTs Highly simitar to HYPOTHETICAL 16 S K0 PROTEIN IN PAS8-EGT2 

INTERGENIC REGION (Saccharomyces cerevisiaej 

ESTs 


1.9 
1 9 


TM 
other 


RC_AA236453 


AA236453 


ESTs 


1 9 


other 


RC.AA257972 


AA257972 


ESTs Highly similar to UBIQUITIN-CONJUGATING ENZYME E2-17 KO 1 1 [Arabtdopsts 

thaliana] 

ESTs 


1 9 


other 


RC_AA278653J 


AA278653 


1 9 


other 


RC_AA287834 


AA287834 


ESTs 


1 9 


other 
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RC_AA302745 


AA302745 


ESTs 


1.9 


7 


RC_AA403008 


AA403008 


ESTs 


1.9 


? 


RC_AA446918 


AA446918 


EST 


1.9 


? 


RC_AA451898 


AA451898 


ESTs 


1.9 


other 


AA464013 


AA464013 


ESTs Weakly simHar to Y53C12A.3 [C.elegans] 


1.9 


TM 


RC_AA489046 


AA489046 


ESTs 


1.9 


IM 


RC_AA49G000 


AA496000 


ESTs 


1.9 


ss 


RC..AA497052 


AA497052 


ESTs 


1.9 


other 


RCAA504832 


AA504832 


ESTs Weakly similar to Sp140 protein [Rsapiens] 


1.9 


other 


D12485 


012485 


PLASMA-CELL MEMBRANE GLYCOPROTEIN PC-1 


1.9 


TM 


D13645 


• D13645 


Human mRNA for K1AA0020 gene complete cds 


1.9 


other 


D 50920 


D50920 


Homo sapiens thyroid hormone receptor-associated protein complex component 


1.9 


TM 




TP API no mRNA mrrmlete eds 


1.9 


other 


H44386_s 


H44386 


ESTs 


L13689 


L13689 


Murine leukemia viral (bmM) oncogene homolog 


1.9 


other 


L33801 


L33801 


Human protein kinase mRNA complete cds 


1.9 


other 


M21259 


M21259 


Small nuclear ribonucteoprotein polypeptide E 


1.9 


? 


RC_N23393 


N23393 


ESTs 


1.9 


other 


RC.N46423 


N46423 


ESTs 


1.9 




RC.N47469 


N47469 


ESTs 


1.9 


other 


RC.N55336 


N55336 


ESTs 


1.9 


TM 


RC_T25867 


T25867 


EST 


1.9 




RCJT77464 


T774S4 


Rsapiens mRNA for transcriptional intermediary factor 2 


1.9 


other 


RC T89703 


T89703 


ESTs Weakly similar to siah binding protein 1 [H. sapiens] 


1.9 


other 


HOI *4-H ti/** 


TlfJP _ 74- 


EST - HG174-HT174 


1.9 


? 


U05237 


HT174 
U05237 


Human fetal Atz-50-reactive clone 1 (FAC1) mRNA complete cds 


1.9 


other 


U26312 


U26312 


Human heterochromatin protein HP1Hs-gamma mRNA complete cds 


1.9 


other 


U41387 


U41387 


Human Gu protein mRNA partial cds 


1.9 


other 


U76638 


U76638 


Human BRCA1-associated RING domain protein (BARD1) mRNA complete cds 


1.9 


other 


RC.W37933 


W37933 


EST - RC_W37933 


1.9 


? 


RC_W80763 


W80763 


ESTs Highly similar to FK506-BINDING PROTEIN PRECURSOR [Mus musculus] 


1.9 


other 


RC_W95063 


W95063 


ESTs Highly simitar to HYPOTHETICAL 37.2 KO PROTEIN C12C2.09C IN 


1.9 


TM 






LnKUMUoUlvit I ^ocnizosaccnarofnyces pumuwj 


1.9 


other 


X12791 


X12791 


Signal recognition particle 19 kD protein 


X55448_cds1 


X55448 


Rsapiens mRNA for 2.19 gene 


1.9 


? 


X58072 


X58072 


GATA-binding protein 3 


1.9 


other 


X81788 


X81788 


Homo sapiens 1CT1 (alias DS-1 ) mRNA 


1.9 


other 


XB2153 


X82153 


CATHEPSIN K PRECURSOR 


1.9 


other 


RC_Z40715 


Z40715 


ESTs Weakly similar to T13F2.1 [C elegans] 


1.9 


TM 


RC_AA005108 


AA005108 


ESTs 


1.8 


other 


RC_AA028074 


AA028074 


ESTs 


1.8 


other 


RC_AA063460_s 


AA063460 


Gastrirv-releasing peptide 


1.8 


SS. 


AA099241 


AA099241 


ESTs Moderately similar to 60S RIBOS0MAL PROTEIN L29 [H.sapiens] 


1.8 


other 


RC_AA1 31584 


AA1 31584 


ESTs Weakly similar to S0F1 PROTEIN [Saccharomyces cerevisiae] 


1.8 


other 


RC_AA191353 


AA191353 


ESTs 


1.8 


TM 


RC_AA232103 


AA232103 


ESTs 


1.8 


other 


RC_AA232104 


AA232104 


ESTs Highly similar to transcription factor ARF6 chain B [M.musculus] 


1.8 


other 


RC_AA2 34765 


AA234765 


ESTs 


1 8 


TM 


RC_AA251758 


AA251758 


Homo sapiens spleen mitotic checkpoint BUB3 (BUB3) mRNA complete cds 


1.8 


other 


of AA2S19B2 


AA251982 


Homo sapiens clone 23770 mRNA sequence 


1.8 


other 


RCJVA279171 


AA279171 


ESTs Weakly similar to F25D7.1 [C.elegans] 


1.8 


other 


RC_AA283743_S 


AA283743 


ESTs Moderately simHar to YY1 -associated factor 2 [Rsapiens] 


1.8 


other 


RC_AA291923 


AA291923 


ESTs 


1.8 


TM 


RC_AA292066J 


AA292066 


ESTs Weakly similar to C01 H6.7 iC.elegans] 


1.8 


TM 


RC_AA398319 


AA398319 


ESTs 


1.8 


other 


RC_AA401274 


AA401274 


Homo sapiens RRM RNA binding protein Gry-rbp (GRY-RBP) mRNA complete cds 


1.8 




RC_AA406478 


AA406478 


ESTs 


1.8 


TM 


RC.AA411144 


AA411144 


ESTs 


1.8 


TM 


RC_AA417962 


AA417962 


ESTs Highly simHar to GERANYLGERANYL PYROPHOSPHATE SYNTHETASE 


1.8 


other 






[Neurospora crassa] 


1.8 


other 


RC_AA420988 


AA420988 


ESTs 


RC_AA436171 


AA436171 


ESTs 


1.8 


other 


RC_AA436192 


AA436192 


ESTs 


1.8 


other 


RC.AA447603 


AA447603 


EST 


1.8 


? 


AA455001_s 


AA455001 


ESTs 


1.8 


other 
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RC.AA457566 


AA457566 


ESTs ^ 


1.8 


other 


RC_AA460350 


AA460350 


ESTs 


1.8 


other 


RC_AA598988 


AA598988 


ESTs Moderately similar to HYPOTHETICAL 52.2 KO PROTEIN IN MPR1-GCN20 


1 8 


SS. 






INTERGENIC REGION JSaccharomyces cerevistae] 








AA599219 


ESTs Moderately similar to ALR [H. sapiens] 


1.8 


other 




ArUUVn4w 




1 8 


TM 


013630 


D 13630 


Human mRNA for KIAA0005 gene complete cds 


1.8 


other 


r\v^ kj ago ij*t 


059834 


ESTs 


1.8 






F02990 


ESTs Highly similar to DOSAGE COMPENSATION REGULATOR (Drosophila * 


1.8 


other 




metanogaster] 






RC.F04989 


F04939 


ESTs 


1.8 


other 


RC_H94248 


H94248 


ESTs 


1.8 


other 


L10910 


L10910 


Homo sapiens splicing factor (CC1 .3) mRNA complete cds 


1.8 


other 


L25876 


L2SS76 


Human protein phosphatase (KAP1 ) mRNA complete cds 


1.8 


other 


L76937_ma1 


L76937 


Homo sapiens Werner syndrome gene complete cds 


1.8 


? 


M36429 


M36429 


Human transducin beta-2 subuntt mRNA complete cds 


1.8 


other 


M63180 


M63180 


ThreonyMRNA synthetase 


1.8 


other 


RC.N26855 


N2685S 


ESTs Moderately similar to !!!! ALU SUBFAMILY SQ WARNING ENTRY !!!! [H.sapiens] 


1.8 


other 


RC_N35583 


N35583 


ESTs Weakly similar to PROBABLE E5 PROTEIN [Human papillomavirus type 58J 


1.8 


? 


RC_N50050 


N50050 


ESTs 


1.8 


other 


RC.N52006 


N52006 


ESTs 


1.8 


TM 


RC..R41281 


R41281 


Homo sapiens DN J3/CPR3 mRNA complete cds 


1.8 


other 


RC_T96595 


T96595 


EST - RC_T96595 


1.8 


TM 


U14518 


U14518 


Centromere protein A (l7kD) 


1.8 


other 


U32986 


U32986 


Damage-specific DNA binding protein 1 (127 kO) 


1.8 


TM 


U65928 


U65928 


V-jun avian sarcoma virus 17 oncogene homolog 


1.8 


other 


U70322 


U70322 


Human transportm (TRN) mRNA complete cds 


1.8 


other 


U72263 


U72263 


Exostoses (multiple) 2 


1.8 


TM 


RC_W52225 


W52225 


ESTs 


1.8 


other 


WS8502 


W58502 


ESTs 


1.8 


other 


RC.W72876 


W72876 


ESTs 


1.8 


SS, 


RC_W84790_s 


W84790 


Human mRNA for KIAA0208 gene complete cds 


1.8 


? 


RCWB8983 


W88983 


Human RNA-binding protein CUG-BP/hNab50 (NAB50) mRNA complete cds 


1.8 


other 


X65488 


X65488 


HETEROGENOUS NUCLEAR RIB0NUCLE0PR0TEIN U 


1.8 


other 


X75962 


X75962 


OX40L RECEPTOR PRECURSOR 


1.8 


SS.TM 


X920S8 


X92098 


H.sapiens mRNA for transmembrane protein mp24 


1.8 


SS.TM 


RC.Z40332 


240332 


Homo sapiens mRNA for p115 complete cds 


1.8 


other 


RC_AA035143 


AA035143 


ESTs 


1.7 


other 


RC_AA056249 


AA056249 


"Collagen type IV alpha 3 


1.7 


other 


RC_AA056588 


AA0565S6 


ESTs 


1.7 


other 


RC_AA111879 


AA111879 


EST 


1.7 


? 


RC_AA1 16075 


AA1 16075 


ESTs 


1.7 


other 


RC.AA1 32514 


AA132514 


Homo sapiens drp1 mRNA complete cds 


1.7 


other 


RC_AA156142_s 


AA156142 


ESTs 


1.7 


TM 


RC_AA171529 


AA1 71529 


ESTs 


1.7 


TM 


RC.AA180321 


AA1 80321 


ESTs Weakly simitar to W04D2.6 [C.elegansJ 


1.7 


other 


RC.AA232315 


AA232315 


Homo sapiens clone 23797 and 23917 mRNA partial cds 


1.7 


other 


RC.AA234767 


AA234767 


ESTs 


1.7 


TM 


RC_AA262957 


AA262957 


ESTs 


1,7 


TM 


RC.AA280687 


AA280S87 


ESTs 


1.7 


other 


RC_AA266891 


AA286891 


ESTs 


1.7 


other 


RC_AA287091_s 


AA287091 


ESTs Highly similar to C10 [H.sapiens] 


1.7 


other 


RC.AA291260 


AA291260 


ESTs 


1.7 


other 


RC_AA400080 


AA400080 


EST 


1.7 


? 


RC_AA410894 


AA410894 


ESTs 


1.7 


other 


RC_AA410972 


AA410972 


ESTs 


17 


other 


RC_AA416733 


AA416733 


ESTs 


1.7 


TM 


RC_AA421773 


AA421773 


ESTs 


1.7 


other 


RC_AA425439 


AA425439 


ESTs 


1.7 


other 


RC_AA453465 


AA453465 


ESTs 


1.7 


other 


RC_AA459005 


AA459005 


ESTs 


1.7 


other 


RC_AA465690_s 


AA465690 


Human argintne-rich nuclear protein mRNA complete cds 


1.7 


other 


RC_AA470140 


AA470140 


ESTs 


1.7 


? 


RC.AA479362 


AA479362 


ESTs 


1.7 


SS. 


RC_AA47996i 


AA479961 


ESTs 


1.7 


other 
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RC AA593447 


AA598447 


Homo sapiens ©xportin t mRNA complete cds 


1.7 






AA599267 


EST - RC AAS99267 


^ 7 


other 






ESTs 


1 7 


SS 


or AA6QQ3S4 


AA609364 


EST 


1.7 


7 


AF0Q2668 


AF002668 


Homo sspl&rts putative fatty acid desaturase MLD mRNA complete cds 


1.7 


TM 




D31161 


ESTs 


1 7 


TM 


D78151 


D78151 


H. sapiens mRNA for 55.1 1 binding projfin 


♦ 1.7 


TM 


RC.H15436 


H15436 


ESTs 


1,7 


other 


RC_H17620 


H17620 


ESTs 


1.7 


TM 


RC__H23230 


H23230 


ESTs 


1.7 


other 


RC_H73608_s 


H73608 


ESTs 


1.7 


other 


L19161 


L19161 


TRANSLATIONS INITIATION FACTOR 2 GAMMA SUBUNIT 


1.7 


other 


L27706 


L27706 


Chaperontn containing T-comp!ex subuntt 6 


1.7 


? 


L76703 


L76703 


Homo sapiens protein phosphatase 2A B56-epsi!on (PP2A) mRNA complete cds 


1.7 


? 


RC_N31598 


N31598 


ESTs 


1.7 


SS. 


rc_N31952 


N31952 


ESTs Moderated similar to HYPOTHETICAL 66.5 KD PROTEIN F02A9.5 IN 


1.7 


other 






CHROMOSOME 111 [Caenorhabditis elegans] 






RC_N50831 


N50831 


ESTs 


1.7 


TM 


RC_N51226 


N51226 


ESTs 


1.7 


other 


RC_N58561_s 


N58561 


Cathepsin B 


1.7 


other 


RC_N90029 


N90029 


Homo sapiens clone 1400 unknown protein mRNA partial cds 


1.7 


? 


RC_N92860_s 


N92860 


Proto-oncogene AML1 {alternative products) 


1.7 


other 


RC_R39923 


R39923 


ESTs 


1.7 


TM 


RC.R93068 


R93068 


ESTs 


1.7 


other 


RC_T03865 


T03865 


ESTs 


1.7 


other 


RC_T57317 


T57317 


ESTs 


1.7 


? 


HG4557-HT4962 


TIGR - HG4557- 


EST - HG4557-HT4962 


1.7 


? 




HT4962 








U90551 


U90551 


Human histone 2A-like protein (H2A/I) mRNA complete cds 


1.7 


other 


U95367 


U95367 


Human GABA-A receptor pi subuntt mRNA complete cds 


1.7 


TM 






ESTs 


1.7 


other 




\knt Ada 


Homo sapiens vesicle trafficking protein sec22b mRNA complete cds 


1.7 


other 




W38150 


cer 0/* t Ana 4 en 
Co \ - RC_W3oi50 


1.7 


7 


W55890 


W5i>890 


Human Chromosome 16 BAC clone CrT987SK-A-735G6 


1.7 


other 


RC_W85888 


W85888 


ESTs 


1.7 


other 


RC — AA026418 


AA026418 


ESTs 


1.6 


other 


RC __AA099589_s 


AA099589 


Homo sapiens mRNA for GDP dissociation inhibitor beta 


1.6 


TM 


RC_AA101811 


AA101811 


EST 


1.6 


SS, 


RC_AA121127 


AA121127 


ESTs Weakly similar to ZK1 058.4 [C elegans] 


1 6 


SS.TM 


RC^AA148885 


AA148885 


ESTs 


1.6 


? 


RC>A1 51708 


AA151708 


EST 


1.6 


other 


RC_AA1 55803 


AA1 55803 


ESTs 


1.6 


other 


RC_AA1 67375 


AA1 67375 


Homo sapiens mRNA for KIAA0530 protein partial cds 


1.6 


other 


RC_AA1 67708 


AA167708 


ESTs 


1.6 


other 


RC_AA181580_s 


AA181580 


Homo sapiens importin beta subunit mRNA complete cds 


1.6 


other 


AA1 87579 


AA187579 


ESTs Weakly similar to Ye1007oap [S.cerevisiae] 


1.6 


other 


RCAA243007 


AA243007 


ESTs 


1.6 


? 


RC_AA243052 


AA243052 


ESTs Highly similar to GONADOTROPIN-RELEASING HORMONE RECEPTOR 


1.6 


other 






[Rattus norvegtcus] 






RC_AA252360 


AA252360 


EST 


1.6 


? 


AA256106 


AA2 56106 


ESTs 


1.6 


other 


RC.AA256678 


AA256678 


ESTs Highly similar to P0P2 PROTEIN [Saccharomyces cerevisiae} 


1.6 


other 


RC.AA258205 


AA258205 


Homo sapiens DMA polymerase zeta catalytic subunit (REV3) mRNA complete cds 


1.6 


other 


RC_.AA279667_s 


AA279667 


Cathepsin B 


16 


other 


RC_AA347967 


AA347967 


ESTs 


1.6 


other 


RC_AA417970 


AA417970 


ESTs 


1.6 


SS, 


RC_AA424524 


AA424524 


Homo sapiens mRNA for K1AA0286 gene partial cds 


1.6 


? 


AA426176 


AA426176 


ESTs Weakly simitar to Similar to S.cerevisiae hypothetical protein L31 1 1 (H.sapiensJ 


1.6 


other 


RCAA456437 


AA456437 


ESTs Weakly similar to CLEAVAGE STIMULATION FACTOR 64 KD SUBUNIT 


1.6 


other 






(H. sapiens] 






RC_AA456598 


AA456598 


ESTs 


1.6 


other 
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D14811 D1481 1 Human mRNA for KIM0110 gene complete cds 

D 50840 D50840 Human mRNA for ceramide gtucosyltransferase complete cds 

RC D60856_f D60856 Homo sapiens UDP-glucose dehydrogenase (UGDH) mRNA complete cds 

RC_F03738_f F03738 ESTs 

H19378 H19378 ESTs 

RC„H95039 H95039 Homo sapiens KIAA0442 mRNA partial cds 

J03934 J03934 NAO(P)H:menadione oxidoreductaso 

M22898 M22898 Tumor protein p53 (U-f raumeni syndrome) 

M34079 M34079 PROBABLE 26S PROTEASE SUBUNtT TBP-1 

M97856 M97856 Nuclear autoantigenic sperm protein (histone-binding) 

RC N26259 N26259 ESTs Weakly simitar to NADH-UBIQUINONE OXIDOREDUCTASE CHAIN 2 

[Paramecium tetraurelia] 

RC_N69014_s N69014 Homo sapiens SOX22 protein (S0X22) mRNA complete cds 

RC_N73865 N73865 ESTs Weakly similar to L8004.7 gene product (S.cerevisiae] 

RC.R10720 R10720 EST 

RCJU5743 R15743 ESTs 

R70621 R70621 ESTs Highly similar to hypothetical protein 1 00K [R.norvegicus] 

RC_T23820 T23820 Homo sapiens cyclin T2a mRNA complete cds 

RC T64937_s T64937 Homo sapiens thyroid receptor interactor (TR1P3) mRNA 3* end of cds 

U05237 U05237 Human fetal Alz-50-reactive clone 1 (FAC1 ) mRNA comptete cds 

U09820 U 09820 X-L1NKED HEL1CASE II 

y 10323 U1 0323 Human nuclear factor NF45 mRNA complete cds 

U1 2424_s U 1 2424 Gtycerol-3-phosphate dehydrogenase 2 (mitochondria!) 

U59286 U59286 Homo sapiens interferon stimulated T-cell alpha chemoattractant precursor mRNA 

complete cds 

U61 145 US1 145 Human enhancer of zeste homotog 2 (EZH2) mRNA complete cds 

U76992 U76992 Human Tat-SF1 mRNA comptete cds 

U9Q549 U 90549 Human non-histone chromosomal protein (NHC) mRNA complete cds 

U90909 U90909 Human clone 23722 mRNA sequence 

RC_W04698 W04698 ESTs 

RC_W15528 W15528 ESTs 

W58247_s W58247 ESTs Highly similar to KtNES IN-LIKE PROTEIN KIF4 [Mus muscuius] 

RCJW73820 W73820 ESTs 

X53793 X53793 MULTIFUNCTIONAL PROTEIN ADE2 

X58521 X58521 NUCLEAR PORE GLYCOPROTEIN P62 

X6991 0 X6991 0 H. sapiens p63 mRNA for transmembrane protein 

X89059 X89059 H-saptens mRNA for unknown protein expressed in macrophages 

RC.Z38919 Z38919 ESTs 

RC_AA041551 AA041551 ESTs 
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RC_AA1 33309 AA1 33309 EST 

AA146888_s AA146888 ESTs Highly similar to COATOMER 2ETA SUBUNIT [Bos taurusj 

AA195179.3 AA195179 ESTs 

RC_AA2 19699 AA2 19699 ESTs 

RC_AA226922 AA226922 ESTs Highly simitar to CLATHRIN COAT ASSEMBLY PROTEIN AP47 [Mus muscuius] 

RC_AA232644_s AA232644 Protein tyrosine phosphatase non-receptor type 4 

RC_AA236672 AA236672 ESTs Weakly similar to DFS70 [H.sapiensl 

RC_AA256492 AA256492 ESTs 

RC_AA262942 AA262942 ESTs 

RC_AA279757 AA279757 ESTs Weakly similar to simitar to mouse MMR1 [C.elegans] 

RC_AA293568 AA293568 ESTs 

RC.AA399550 AA399550 ESTs 

RC_AA400271 AA400271 ESTs Highly simitar to CALCIUM-TRANSPORTING ATPASE 1 [Saccharomyces 

cerevisiae) 

RC AA412528 AA412528 ESTs Weakly similar to ORF2 consensus sequence encoding endonuclease and reverse 

"~ transcriptase minus RNaseH [R norvegicus] 

RC.AA433925 AA433925 ESTs 
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RC_AA496257 AA496257 ESTs Weakly similar to DIPEPTIDYL PEPTIDASE IV [H.sapiens] 

RC_AA609738 AA609738 ESTs 

RC AA621580 AA621580 ESTs Highly similar to HYPOTHETICAL 66.5 KD PROTEIN IN ADE12-RAP1 

INTERGENIC REGION [Saccharomyces cerevisiae) 

D31764 D31764 Human mRNA for K1AA0064 gene comptete cds 
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ESTs; Highly similar to PROBABLE UBIQUIT1N 
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ESTs; Moderately similar to !!!! ALU SUBFAMILY J WARNING 
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X14008_rna1_f 


0.9 


4.5 




ESTs 


Z39622 


RC__Z39622_s 


2.1 


4.5 




ribosomal protein L22 


T23926 


RCJT23926 


1.5 


4.5 




tumor necrosis factor (ligand) superfamily; member 1 


H25836 


RC__H25836 


3.2 


4.5 




ESTs 


R60952 


RC w R60952_i 


1.0 


4.5 




Homo sapiens clone 23836 mRNA sequence 


T17428 


RCJT17428_s 


1.0 


4.5 


■3 


NADH dehydrogenase (ubiquinone) 1 beta subcomplex; 7 


AA609299 


RC AA609299 S 


1.1 


4.5 




SET PROTEIN 


AA205665 


RC AA205665 s 


1.7 


4.5 




Human mRNA for KIAA*?49 nene* nartial eris 

1 lUlliail 1 1 II M \ iwl i\inr\J^v ycnc, ^jcii licit wUw 


AB002347 


AB002347 


0.7 


4.5 




protease; serine; 1 1 (iGF binding) 


T82292 


RC_T82292_s 


2.1 


4.5 




ESTs 


AA465218 


RC__AA465218 


1.6 


4.5 




ESTs 


AA23601 8 


RC_AA236018 


1.2 


4.5 




SRY (sex determining region Y)-box 4 


AA479953 


RC_AA479953 


8.7 


4.5 




LIVER CARBOXYLESTERASE PRECURSOR 


T68878 


RC_T68878_f 


0.3 


4.4 




Human mRNA for KIAA228 gene; partial cds 


AA431206 


RC_AA431206„s 


1.5 


4.4 




ESTs 


AA489012 


A A J AAA4 1 

RC_AA489012 


2.4 


4.4 




ESTs; Highly similar to NUCLEAR FACTOR 1 A1 [Gaflus 
a all u si 


F08945 


RCJ r 08945 


1.5 


4.4 




zinc finger protein 27 


H80409 


RC.H80409 


1.5 


4.4 




ESTs 


T86337 


RCJT86337 


1.2 


4.4 




ESTs 


AA459245 


RC_AA459245 


0.9 


4.4 




ribosomal protein L22 


N93380 


RCJ493380 


1.3 


4.4 




ATPase; Ca++ transporting; cardiac muscle; slow twitch 2 


W61297 


RCJA/61297 


0.4 


4.4 




ESTs 


AA291749 


RCAA291749_s 


4.4 


4.4 




tubulin; beta polypeptide 


T03651 


RCT03651_s 


1.0 


4.4 




regulator of G-protein signalling 5 


AA348466 


RC,AA348466_s 


1.4 


4.4 
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ESTs; Highly similar to ARG1NYL-TRNA SYNTHETASE; 

fWI I v^^n WINLTVI/Au rr\CvUr\OUi\ [OaCCnaiOiTiyCcS CtJiCVlSictCJ 


R 19777 


Df* D 107*77 o 


1.0 


A A 

4.4 




cyzocnrome c oxiaase suDunii vud 


71 A*) A A 


£14244 


0.9 


4.4 




CO I S 


TQ'JT't ft 

i y2 MO 


DP Tft17i o 

RC — T9271o 


1.1 


4,3 




protein phosphatase 2; regulatory subunit B (B56); delta tsoform 


T96379 


RC_T96379_s 


1.4 


4.3 




LYSOSOME-ASSOCIATED MEMBRANE GLYCOPROTEIN 1 


T7A*V71 
I f**Dt A 


Dp T7 A K"7-f *. 
Ko — l /40/l — S 


1.2 


4.3 




immunoglobulin lambda-like polypeptide 2 


M34516 


M34516_r 


1.1 


4.3 




ESTs; Moderately similar to unknown [H.sapiens] 


N23222 


RC_N23222 


2.2 


4.3 




ESTs 


Z38688 


RC.Z38688 


0.3 


4,3 




ESTs 


W42412 


RC_W42412 


1.1 


4.3 




ESTs; Highly similar to HEMOPOIETIC-SPECIFIC EARLY 
RESPONSE PROTEIN [Mus musculus] 


W20487 


RC_W20487_s 


1.4 


4.3 




ESTs 


N21407 


RC„N21407 


1.8 


4.3 




ESTs; Weakly similar to deduced amino acid sequence is highly 
homologous to hypothetical proteins of C.eIegans(T23g5.4 and 
i £.o\jo.£). [n. sapiens] 


LJQT'l CO 


RO_jiy7loy 


1.2 


4.3 




poiy \MUr-riDose/ yiyconyoroiase 


DC 000*3 

rcoyzyo 


dp DCQOOI 

KU_r%oy2y,5 


1.0 


A 1 

4.3 




to I S 




KO_AA2o345y 


0.9 


4.3 


CO 1 S 


AA40224O 


RO_AA452248 


0.9 


4.3 


Ui 


Homo sapiens clone 23742 mRNA; partial cds 


AAo0oo49 


dp a Acnoc^n 
RC_/\A60oo49 


1.2 


4.3 


W 
Ul 


tois, nigniy simitar to (detune not available 446693) 
[H.sapiens] 


AA393432 


AA393432_s 


1.5 


4.3 




ESTs 


AA398318 


RC_AA398318 


1.5 


4.3 


: 


H.sapiens mRNA for translin associated zinc finger protein- 1 


R79723 


RC_R79723_s 


1.5 


4.3 




ESTs 


Z38874 


RC_Z38874 


1.1 


4.3 




testis enhanced gene transcript 


AA079500 


RC.AA079500 


1.1 


4.3 


■Safe! 


ESTs 


N48000 


RCL.N48000 


2.7 


4.3 




von Hippel-Lindau syndrome 


W31600 


RC_W31600J 


2.3 


4,3 




ESTs 


AA 156230 


RC_AA1 56230 


1.0 


4.3 


J! 


v-Ki-ras2 Kirsten rat sarcoma 2 viral oncogene homolog 


H69138 


RC_H69138 


0.9 


4.3 




UDP-N-acetyl-aIpha-D-ga!actosamine:poIypeptide 
N-acetylgalactosaminyltransferase 1 (GaINAc-T1) 


T34527 


T34527 


2.6 


4.3 




ESTs; Highly similar to ZINC FINGER PROTEIN 91 [Homo 
sapiens] 


AA029288 


RC_AA029288 


1.5 


4.2 




coTS 


AA458959 


RC_AA458959 


1.7 


4.2 




ESTs 


T10108 


RC_T10108_s 


1.4 


4,2 




ESTs 


H04753 


RCJH04753_f 


3.2 


4,2 




ras homolog gene family; member H 


W63747 


RC_W63747 


1.8 


4.2 




Homo sapiens voltage dependent anion channel protein mRNA; 
complete cds 


AA094989 


AA094989 


0.7 


4.2 




to 1 s, weaKiy similar to bat2 [rt. sapiens] 


H05631 


RC_HQ5631_f 


1.2 


4.2 




CO 1 S 


R44357 


RQJR44357 


1.8 


4.2 




ESTs 






1 A 


A O 




Microfibril-associated gIycoprotein-2 


U37283 


U37283 


1.1 


4.2 




ESTs; Weakly similar to CH-TOG PROTEIN [H.sapiens] 


AA418985 


RCJWM8985 


2.3 


4.2 




ESTs; Moderately similar to (defline not available 4589678) 
[H.sapiens] 


AA252765 


RC_AA252765 


1.0 


4.2 




Homo sapiens mRNA for KIAA214 protein; complete cds 


R24483 


RC_R24483_S 


0.6 


4.2 




zinc finger protein 262 


AA481428 


RCAA481428 


1.0 


4.2 




CAAX box 1 


AA279811 


RCJ\A279811_s 


0.9 


4.2 
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ESTs; Weakly similar to (defline not available 46333) 



[H.sapiens] 


AA452082 


AA452082 


1.0 


4.2 


wyiuwii ui (its u jo i 


T03441 


RC T03441 f 


1.2 


4.2 


CO 1 s 




RC AAfi4nQA*i 


n 8 


it 2 


ronu region gene i 


H82532 


RC H82*5?2 


1 1 


A 2 


CO 1 9 


AA093977 


AA093977 


1.2 


4.2 


CO 1 9 


R26589 

I VbVWW W 


RC R26589 f 


1.0 


4 2 


von Hippei-Lindau binding protein 1 


U56833 


U56833 


1.4 


4.2 


S1 calcium-binding protein A8 (calgranuiin A) 


M21005 


M21005 


0.9 


4.2 


ESTs; Highly similar to POLYADENYLATE-BINDING PROTEIN 
^norno sapiensj 




RC WQ^Q? i 




z 1 


CO 1 d 


AA6209B2 


RC AA620962 


1.2 


4.1 


nisiaim i 




i n^i2 


u.o 


a 1 

4. 1 


CO 1 5 


AA2Q3426 


RC AA293426 


0 7 


4.1 


cyciin r 




RC TAQR27 c 




4. 1 


co 1 s, vveawy similar to oimiianiy to oerpeniwuuu oinciuoiuints 
synthase precursor [C.elegans] 


AA256171 


RC.AA256171 


1.9 


4.1 


ESTs 


AA311352 


AA311352_s 


1.6 


4.1 


ESTs 


AA405654 


RC_AA405654_s 


1.5 


4.1 


ESTs; Highly similar to ACTIN II [Plasmodium falciparum] 


AA040263 


RC.AA040263 


1.1 


4.1 


CO 1 S 






1 n 

1 .u 


4. I 


cols, weaKiy similar to KIAA319 [n. sapiens] 




NyoouY 




4.1 


ESTS 




car* Kiei7Ae 


1.0 


4.1 


COT** 

COTS 


AAlO^Olz 


KU_AAl ozol 2 


1 .1 


4.1 


laminin; beta 1 


ivioiy to 


WID i alO 


1.0 


A 1 
4.1 


CCTe 
CO 1 S 


AAU00401 


KL/__/V\UD J4o 1 — T 


A Q 


4.1 


COT* 

coTS 


Noyuio 




l.O 


A A 

4.1 


ESTs; Moderately similar to neuronal thread protein AD7C-NTP 
[H.sapiens] 


W4t540/ 


KO^ ,¥¥4040 / 




4. 1 


CO l 5 




RC C1 f 




A 1 
4. I 


ESTs 


N46086 


N46086..S 


1.6 


4.1 


ESTs 


W45494 


RCW45494 


1.0 


4.1 


bone morphogenetic protein 6 


AA598702 


RC_AA598702 


1.6 


4.1 


cadherin 1 1 (OB-cadherin; osteoblast) 


D21254 


D21254_s 


3.2 


4.1 


ESTs; Weakly similar to ribokinase [E.coli] 


T69020 


RC_T69020_S 


0.9 


4.1 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SX WARNING 

CMTDV Mil ri~l conian^l 

tN i kt in! [n. sapiens j 


AA 1 20783 


DP A A 4 '5ft"7£>'5 

KUj AA I d.U/oo 


1.4 


4.1 


erythrocyte membrane protein band 7.2 (stomatin) 


H27442 


RC_H27442_S 


1.0 


4.1 


solute carrier family 7 (cationic amino acid transporter; y+ 


koi no 


r\0_f\0 1 1 iO_f 


n ft 


A 1 
4. 1 


CO 1 S 


j oy/zo 


pp Tfi079ft 


i.i 


4. 1 


Unmn eanione rlAno 0*\77 mPM A corn lanra 

noii it) sapiens uiuiics tLQi i iiirviHn sequence 


r\44ioo 


t\w — 1\44 1 OO^T 


ft Q 

u.y 


A 1 
4 i »l 


ESTs 


W80739 


RC W80739 f 


1.0 


4.1 


ESTs; Moderately similar to LNXp7 [M.musculus] 


H82424 


RCJH82424 


1.7 


4.0 


secreted frizzted-reiated protein 4 


AA487193 


RC_AA487193 


4.7 


4.0 


ESTs; Moderately similar to neuronal thread protein AD7c-NTP 
[H.sapiens] 


AA428607 


RC_AA428607 


1.3 


4.0 


fumarylacetoacetate 


W79422 


RC_W79422_s 


1.3 


4.0 


MATRIN 3 


N20178 


RC.N20178 


1.2 


4.0 


ESTs 


W67727 


RCJA/67727 


1.4 


4.0 


ESTs 


AA011510 


RCJ\A011510 


1.8 


4.0 



FIGURE 8 
(Cont.) 



CO 1 s 


AA069569 


RC AAORQ'SfiQ 




a n 




N92934 


RC N92934 s 


2.5 


4.0 


CO I s 




rc AAnn^Ai ^ 


1 .A 


A ft 
4.U 


CCTe 
to i S 


V VO 1 C\J*J 


r\o WO i&us 




a n 


CO I s 


N56993 




9 n 


a n 


CO ts 


AA256943 


RC AA256943 * 


0 ft 


4.0 


CO I S 






ft 7 


A ft 


nornoyeniisaie t ,z-vjioxyyenase ^noriiuytiiius<aie UAiuascj 


Rossi *; 


PC Rftftfi1*% e 






Meisl (mouse) homolog 


N95243 


RC_N95243_S 


0.9 


4.0 


Accession not listed in Genbank 


K01160 


K01160 


1.7 


4.0 


ESTs 


T33489 


RC_T33489_s 


1.3 


4.0 


H2A histone family; member 2 


M37583 


M37583 


2.8 


4.0 


B-factor; properdin 


T72268 


RC_T72268_S 


1.3 


4.0 


ESTs 


AA1 33457 


RC.AA1 33457 


1.2 


4.0 


CO 1 S 




RC AA9ft7fift1 c 


1 .o 


A ft 


to I S, nigniy Similar to HYrU 1 He 1 o4. / r\U rri\J I cIN 

2K198.1 IN CHROMOSOME III [Caenorhabditis elegans] 


AA481403 


RC_AA481403 


4.0 


4.0 


ESTs 


AA233445 


RC_AA233445 


1.9 


4.0 


ESTs; Weakly similar to PRE-MRNA SPLICING FACTOR 
SRP75 [Homo sapiens] 


AA452256 


RC_AA452256 


1.2 


4.0 


ESTs; Weakly similar to deduced amino acid sequence is highly 
homologous to hypothetical proteins of C.elegans(T23g5.4 and 
T23G5.2). [H.sapiens] 


A A A O Q A "5*2 

AA4oo433 


KC_ AA4oo4oo 


1.1 


4.0 


Homo sapiens mRNA for KIAA719 protein; complete cds 


RoOooy 


RC_RdQo89 


1.9 


A A 

4.0 


coTS 


a a rn cine 


KO_AAU l ooUO 


n a 
U.D 


a n 
4.U 


H.sapiens mRNA for nuclear protein SA-2 


AA4oy057 


DO A A ^ OOAC7 

KL/_AA4oyUO / 


6.2 


4.0 


CO TV 

to i S 


A A Xli "t OH 


KL^ AA401 1 3 1 — S 


l.O 


j4 ft 
4.U 


protein kinase C; zeta 


K*i4*£Do 


DP OOAOKH e 


U./ 


4.U 


ESTs 


Noo84/ 


KO_JnOOo4/ 


1 .4 


4.0 


ESTs 


AA233548 


RC_AA233548 


1.5 


4.0 


ESTs 


AA400229 


RC_AA400229 


1.7 


4.0 


ESTs; Weakly similar to SAS [H.sapiens] 


H07011 


H07011 


1.8 


3.9 


Human mRNA for KIAA96 gene; partial cds 


D60769 


RCD60769_S 


0.9 


3.9 


cell division cycle 42 (GTP-binding protein; 25kD) 


AA031548 


AA031548 


3.1 


3.9 


ESTs 


H29293 


RC_H29293_f 


1.6 


3.9 


Rho GTPase activating protein 1 


AA032067 


RC_AA032067_s 


2.0 


3.9 


ESTs; Highly similar to NADH-UBIQUINONE 
OXIDOREDUCTASE SUBUNIT B14.5B [Bos taurus] 


AA234533 


AA234533 


1.4 


3.9 


calpain; large polypeptide L2 


R39610 


RC„R39610„S 


1.3 


3.9 


CCTe* 
CO 1 S 


A A A CCO AC 

AA40O845 


DO A A ACGQAC 

KO - /\A4t>oo40 


1.4 


o.y 


co i s, nigniy similar to a i r oyn fhaoc cPSiLON chain; 
MITOCHONDRIAL PRECURSOR [Bos taurus] 


W72685 


RC_W72685 


1.3 


3.9 


Homo sapiens mRNA for KIAA886 protein; complete cds 


W58081 


RC_W58081 


1.0 


3.9 


ESTs; Highly similar to (defline not available 467918) 
[H.sapiens] 


AA026962 


RC_AA026962 


1.4 


3.9 


Human DNA from overlapping chromosome 19 cosmids 
R31396; F25451; and R3176 containing COX6B and UPKA; 
genomic sequence 


T15852 


RC_J15852_f 


2.0 


3.9 


ESTs 


AA256317 


RC_AA256317 


1.3 


3.9 


ESTs 


AA504492 


RCJVA504492 


2.4 


3.9 


ESTs 


R78224 


RC_R78224 


1.0 


3.9 


ESTs 


W74728 


RC.W74728 


0.2 


3.9 
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Human mRNA for KIAA263 gene; complete cds 


T90946 


RCJT90946_f 


1.1 


3.9 




ESTs 


D59711 


RC.D59711J 


2.6 


3.9 




ESTs; Weakly similar to neuronal thread protein AD7c-NTP 
[H.sapiens] 


AA428364 


RCAA428364_s 


1.3 


3.9 




ESTs 


AA342457 


RC_AA342457j 


2.1 


3.9 




ATPase; H+ transporting; lysosomal (vacuolar proton pump) 9kD AA214710 


AA214710 


1.4 


3.9 




Homo sapiens mRNA for nuclear protein; NP22; complete cds 


AA147532 


RCAA147532_s 


2.8 


3.9 




Unmn <;ar>ien<; mRNA for KIAA75 Drotein* Comolete cds 


AA1 57623 


AA157623_s 


1,2 


3,9 




co i o 


T90345 


RCJT90345 


1.2 


3.9 




CO 1 3 


AA4 10424 


RC_AA4 10424 


1.3 


3.9 




lO 1 o, niylliy allililai isj ^UclllllC llUl avallaLHG *tu/ s i 

[H.sapiens] 


N26691 


RC.N26691 


1.6 


3.9 




Homo sapiens mRNA for KIAA99 protein; partial cds 


N51651 


RC_N51651 


0.9 


3.9 




ESTs; Highly similar to MICROSOMAL SIGNAL PEPTIDASE 
21 KDSUBUNIT[CanisfamiIiaris] 


AA234347 


RC_AA234347 


1.3 


3.9 




ATPase; H+ transporting; lysosomal (vacuolar proton pump); 
beta polypeptide; 56/58kD; isoform 2 


M60346 


M60346_s 


0.9 


3.9 




RAB4; member RAS oncogene family 


X82554 


X82554_/na1 


0,8 


3.9 


-. f% 


ESTs; Highly similar to TISSUE ALPHA-L-FUCOSIDASE 
PRECURSOR [Homo sapiens] 


AA234925 




1.4 




\ tA 


heterogeneous nuclear ribonucteoprotein A2/B1 


AA131165 


KO_AA loll O0_S 




o.y 


\ w 


Human mariner-like element-containing mRNA; clone pcHMTI 


AA487508 


Ky_yv\4o f Duo 


i.y 


o.y 


l ?!! 


ESTs 


AA489618 


KU^ rWtoyo 1 0 S 


1 .0 






ESTs 


AA436158 


RCAA436158 


3.9 


3.9 




ESTs 


AA256688 


RCAA256688.S 


1.0 


3.8 




ESTs 


H14982 


RC_H14982_r 


1.0 


3.8 




ADP-ribosy transferase (NAD+; poty (ADP-ribose) polymerase) 


J03473 


J03473 


2.1 


3.8 




ESTs 


W60310 


RCJ/V60310 


1.3 


3.8 




to 1 S 




RC_AA040397 


1.5 


3.8 




COT* 

to IS 


Ta C/i e*T 


RC_T15457__f 


1.0 


3.8 


•£ <? 


ESTs; Weakly similar to neuronal thread protein AD7c-NTP 
[H.sapiens] 


N67343 


RC.N67343 


2.1 


3.8 




ESTs; Highly similar to HYPOTHETICAL 3.5 KD PROTEIN 
C3A5.3 IN CHROMOSOME 111 [Caenorhabditis elegans] 


AA348925 


RC_AA348925_s 


2.4 


3.8 




protocadherin 2 (cadherin-like 2) 


T65540 


RC_T65540_s 


1.0 


3.8 




ESTs 


AA404421 


RCAA404421 


1.2 


3.8 




ESTs 


AA237009 


RC.AA237009 


1.3 


3.8 




ESTs; Moderately similar to ATP-CITRATE [Rattus norvegicus] 


D51405 


RC.D51405 


1.4 


3.8 




Human Ig J chain gene 


M12759 


M12759 


0.5 


3.8 




ESTs; Moderately similar to alternatively spliced product using 
exon 13A [H.sapiens] 


H90314 


RC_H90314_s 


1.2 


3.8 




NADH dehydrogenase (ubiquinone) Fe-S protein 4 (18kD) 
(NADH-coenzyme Q reductase) 


AA063581 


RC.AA063581 


0.8 


3.8 




H.sapiens OZF mRNA 


T25747 


RC_J25747__s 


1.8 


3.8 




tumican 


U21128 


U21128 


2.2 


3.8 




heterogeneous nuclear ribonucteoprotein G 


AA1 73143 


RCAA173143_s 


1.6 


3.8 




ESTs 


N63165 


RC.N63165 


1.1 


3.8 




ESTs; Weakly similar to KIAA62 [H.sapiens] 


AA233763 


RCAA233763 


0.6 


3.8 




Human high density lipoprotein binding protein (HBP) mRNA; 
complete cds 


H28100 


RC„H28100_S 


1.9 


3.8 




ESTs 


AA074350 


RCJVA074350 


1.3 


3.8 




ESTs 


W46632 


RCW46632 


1.1 


3.8 
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ESTs 



AA491278 



ESTs; Highly similar to GASTRULA ZINC FINGER PROTEIN 
XLCGF8.2DB [Xenopus laevis] 

Homo sapiens lysophospholipase (LPL1) mRNA; complete cds 
interferon stimulated gene (2kD) 
Homo sapiens mRNA for KIAA446 protein; complete cds 
Homo sapiens mRNA for KIAA92 protein; complete cds 
ESTs; Weakly similar to alternatively spliced product using exon 
13A [H.sapiens] 

ESTs; Highly similar to ZINC FINGER PROTEIN ZFP-92 [Mus 
musculus] 
ESTs 

cellular retinoic acid-binding protein 1 
erythrocyte membrane protein band 4.1 -like 2 
ESTs; Weakly similar to neuronal thread protein AD7c-NTP 
H.sapiens] 

yd73e9.s1 Soares fetal liver spleen 1NFLS Homo sapiens cDNA 
done IMAGE:1 13896 3\ mRNA sequence 

ESTs 

ESTs; Moderately similar to neuronal thread protein AD7c-NTP 
H.sapiens] 

ferritin; light polypeptide 
ESTs 

Homo sapiens mRNA for DnaJ protein 
ESTs 

Homo sapiens mRNA for KIAA878 protein; complete cds 
procollagen-lysine; 2-oxoglutarate 5-dioxygenase (lysine 
hydroxylase) 2 

ESTs 

zn13d5.s1 Stratagene hNT neuron (#937233) Homo sapiens 
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RC_AA504631 


3.0 


3.0 
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Z29083 


5T4 Oncofetal antigen 


AA443962 


Homo sapiens histone acetyltransferase (HB01) mRNA, 
complete cds 


AA055656 


ESTs 


D20342 


transducer of erbB-2 (TOB) 


AA1 30273 


ESTs; Highly similar to uuoAob ouivirbiiNoA i lursi 
REGULATOR [Drosophila melanog aster] 


U23070 


Human putative transmembrane protein (nma) mRNA; 
complete cds 


AA235448 


ESTs 


AA256162 


co IS 


AA436880 


ESTs; Moderately similar to similar to rat integral 
membrane glycoprotein; PIR Accession Number A467 
}[H.sapiens] 


AA256485 iESTs 
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Accession 



UniGene ID 



UniGene Title 




AA1 26474 


Hs.155223 


stanniocalcin 2 


72.2 


722 


1 


1.9 


U20758 


Hs.313 


secreted phosphoprotein 1 (osteopontin; bone sialoprotein 


45.7 


457 


1 


39.7 


AA434329 


Hs.36563 


ESTs BCJ7 


40.2 


402 


1 


4 


AA250737 


Hs.72472 


ESTs BCY2 


35.9 


359 


10 


29.7 


X82153 


Hs.83942 


cathepsin K (pycnodysostosis) 


34.3 


411 


12 


5.1 


X03635 


Hs.1657 


estrogen receptor 1 BCQ3 


32.2 


322 


1 


4.7 


H09290 


Hs.76550 


ESTs; Weakly similar to unknown [H. sapiens] 


30.6 


306 


4 


26.5 


AA428090 


Hs.26102 


ESTs BCN2 


29 


290 


1 


26.8 


AA419547 


Hs.11713 


ESTs 


26.3 


356 


14 


1 


AA256485 


Hs.1 82471 


ESTs BC02 


25.4 


508 


20 


3 


N67239 


Hs.1 0760 


ESTs BCX9 


25.1 


288 


12 


6.7 


Z38595 


Hs.125019 


ESTs; Weakly similar to !!!! ALU SUBFAMILY J WARNING BCY3 


24.2 


242 


10 


5.6 


H25836 


Hs.83429 


tumor necrosis factor (ligand) superfamily; member 10 


22.8 


228 


9 


12.4 


HG1763-HT1780 




Prolactin-lnduced Protein 


22.7 


760 


34 


1.4 


C01714 


Hs,3838 


serum-inducible kinase 


22.6 


226 


10 


0.9 


U28686 


Hs.1 82225 


RNA binding motif protein 3 


22.1 


221 


9 


17.8 


AA411621 


Hs.8895 


ESTs 


21.2 


212 


6 


17.4 


N46252 


Hs.29724 


ESTs BCX6 


20.9 


209 


1 


19.5 


U05237 


Hs.99872 


fetal Alzheimer antigen 


20.6 


206 


4 


19.1 


U48807 


Hs.2359 


dual specificity phosphatase 4 


20.2 


202 


5 


1.3 


AA070801 


Hs.51615 


ESTs; Weakiy similar to !!!! ALU SUBFAMILY SQ WARNI 


18.7 


187 


1 


17 


U28831 


Hs.44566 


Human protein immuno-reactive with anti-PTH polyclonal 


18.6 


186 


10 


1.5 


AA292066 


Hs.240802 


ESTs; Weakly similar to Br140 [H.sapiens] 


17.5 


175 


2 


12.8 


AA291725 


Hs.105700 


secreted frizzled-related protein 4 BCX2 


17.4 


409 


24 


7.8 


N26722 


Hs.42645 


ESTs BCY5 


17.4 


174 


9 


6.9 


AA256323 


Hs.25264 


ESTs 


16.6 


166 


8 


12.7 


AA065217 


Hs.169674 


ESTs 


16.2 


162 


1 


4.2 


AA446650 


Hs.27860 


ESTs 


16 


255 


16 


6.6 


D13666 


Hs.1 36348 


osteoblast specific factor 2 (fasciclin I-Iike) BCA4 


15.7 


1030 


66 


5 


AA621169 


Hs.8687 


ESTs BCX8 


15.6 


156 


7 


10.8 


L07615 




"Human neuropeptide Y receptor Y1 (NPYY1) mRNA, exo 


15.3 


153 


1 


14.1 


AA456598 


Hs.240190 


ESTs 


15.2 


152 


1 


12.6 


AA007234 


Hs.30098 


ESTs 


14,9 


149 


1 


6.4 


F01831 


Hs.14838 


ESTs BCX4 


14.6 


219 


15 


7.6 


N66818 


Hs.42179 


ESTs BCY6 


14.5 


145 


1 


2.4 


HG2167-HT2237 




"Protein Kinase Ht31 , Camp-Dependent" 


14.4 


144 


9 


4.7 


Z39821 


Hs.107295 


ESTs 


14.3 


143 


9 


13.1 


H05509 


Hs.24639 


ESTs 


14.2 


142 


1 


9.5 


T90621 


Hs.109052 


chromosome 14 open reading frame 2 


14.2 


142 


6 


9.4 


AA171913 


Hs.5338 


carbonic anhydrase XII 


14.2 


390 


28 


22.5 


AA149007 


Hs.243954 


ESTs 


13.7 


137 


1 


8.9 


N22222 




H yw34b06.s1 Morton Fetal Cochlea Homo sapiens cDNA 


13.5 


135 


1 


5.1 


AA480975 


Hs.44829 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SQ WA 


13.3 


133 


8 


3.2 


D62633 


Hs.8236 


ESTs 


13.3 


445 


34 


6 


D12485 


Hs.1 1951 


phosphodiesterase l/nucleotide pyrophosphatase 1 (homo BCA2 


13.2 


244 


19 


9.9 


AA490262 


Hs.15485 


ESTs; Moderately similar to APXL gene product [H.sapien BCU8 


13.2 


331 


25 


12.4 


W93640 


Hs.4779 


ESTs 


13.1 


131 


1 


5.1 


D49396 


Hs.75454 


Human mRNA for Apo1_Human (MER5(Aop1-Mouse)-like 


12.8 


128 


1 


11.7 


H94892 


Hs.6906 


v-ral simian leukemia viral oncogene homolog A (ras relat 


12.8 


141 


11 


12.2 


AA458761 


Hs.1 8387 


ESTs 


12.7 


311 


25 


2.4 


AA436158 


Hs.190013 


ESTs 


12.6 


126 


7 


7.5 


AA444369 


Hs.177537 


ESTs 


12.6 


126 


8 


9.9 


X14787 


Hs.87409 


thrombospondin 1 


12.6 


126 


1 


10.8 


T40327 


Hs.80680 


ESTs 


12.5 


156 


13 


2.9 


Z48633 


Hs.6940 


H.sapiens mRNA for retrotransposon 


12.4 


124 


6 


10.8 


AA227219 


Hs.1 10826 


Homo sapiens CAGF9 mRNA; partial cds 


12.3 


123 


1 


11.3 


T97307 


Hs.161720 


ESTs; Moderately similar to !!!! ALU SUBFAMILY J WARN 


12.3 


129 


11 


11.7 
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Hs.31433 


AA251089 


Hs.94576 


AA224180 


Hs.187579 


F11019 


Hs.12696 


L19872 


Hs. 170087 


AI471525 


Hs.97496 


AA487557 


Hs. 10706 


M24594 


Hs.20315 


AA279112 


Hs.88594 


AA490969 


Hs. 1681 47 


X17059 


Hs. 155956 


W85765 


Hs.30504 


AA405569 


Hs.418 


N31952 


Hs.1 67531 


H93575 


Hs.227146 


F03969 


Hs. 16940 


N22157 


Hs.226573 


F13673 


Hs.99769 


AA131692 


Hs.26204 


AA411745 


Hs.239681 


D86957 


Hs.80712 


AA406542 


Hs.71520 


U65932 

W? WW ^Wfc 


Hs.81071 


AA23681 3 


Hs.72324 


M90516 


Hs.1674 


AA425309 


Hs.33287 


AA487468 


Hs.1 00686 


AF007875 


Hs.5085 


/vWJJOj io 


Hs 45231 


HG3748-HT4018 




X91868 


Hs.54416 


AA599267 


Hs.1 54554 


M23379 


Hs.758 


T25867 


Hs.7549 


U11313 


Hs.75760 


R63542 


Hs.1 10488 


M69225 


Hs.620 


AA250775 


Hs.87747 



AI039722 

U14550 

U 18321 

X89398 

AA283006 

U44378 

AA1 87490 

AA487202 

T33637 

AA235112 

M83822 

AA256680 

AA028028 

M77142 

AA858097 

AA179845 

AA1 12396 

U16306 

HG2981-HT3125 
AA280036 



Hs.171205 

Hs.1 07573 

Hs.159627 

Hs.78853 

Hs.50758 

Hs.75862 

Hs.21941 

Hs.17962 

Hs.6841 

Hs.106227 

Hs.62354 

Hs.181104 

Hs.61460 

Hs.239489 

Hs.173594 

Hs.73625 

Hs.44276 

Hs.81800 

Hs.1 45374 



"Homo sapiens connexin 26 (GJB2) mRNA, complete cds CBC2 
ESTs; Highly similar to protein regulating cytokinesis 1 [H. CQA4 
ESTs; Weakly similar to !!!! ALU SUBFAMILY SQ WARNI 
ESTs; Weakly similar to phosducin; retinal [H.sapiens] 
ESTs; Weakly similar to !!!! ALU SUBFAMILY J WARNING 
ESTs 

aryl hydrocarbon receptor 
YY1 transcription factor 

ESTs; Weakly similar to (defline not available 3882221) [H 

interferon-induced protein 56 

ESTs 

ESTs CQA 8 

N-acetyltransferase 1 (arylamine N-acetyltransferase) 

ESTs 

fibroblast activation protein; alpha CZA9 
ESTs; Weakly similar to (defline not available 3875448) [C 
ESTs 

ESTs; Weakly similar to tumorous imaginal discs protein T 
Homo sapiens IkB kinase-b (IKK-beta) mRNA; complete c 
ESTs BCN4 
ESTs 

ESTs; Weakly similar to K1AA0554 protein [H.sapiens] 
Human mRNA for KIAA0202 gene; partial cds 
ESTs 

extracellular matrix protein 1 CBC3 

ESTs; Highly similar to unknown [H.sapiens] 

glutamine-fructose-6-phosphate transaminase 1 

nuclear factor I/B BCQ1 

ESTs; Moderately similar to secreted cement gland protei BCX3 

doiichyl-phosphate mannosyltransferase polypeptide 1; ca 

ESTs 

"Basic Transcription Factor, 44 Kda Subunit" 

sine ocults homeobox (Drosophila) homolog 1 

ESTs; Weakly similar to ANKYRIN; BRAIN VARIANT 1 [H 

RAS p21 protein activator (GTPase activating protein) 1 

ESTs BCY9 

sterol carrier protein 2 

ESTs 

bullous pemphigoid antigen 1 (230/240kD) 

ESTs 

ESTs 

sialyltransferase 

Death associated protein 3 

uracil-DNA glycosylase 

chromosome-associated polypeptide C 

MAD (mothers against decapentaplegic; Drosophila) horn 

ESTs AAD1 

ESTs 

ESTs 

ESTs; Moderately similar to similar to murine RNA-binding 
Human beige-like protein (BGL) mRNA; partial cds 
ESTs 

ESTs BCX5 

TIA1 cytotoxic granule-associated RNA-binding protein 

pigment epithelium-derived factor 

RAB6 interacting; kinesin-like (rabkinesin6) 

ESTs; Moderately similar to HOMEOBOX PROTEIN HOX 

"Human chondroitin sulfate proteoglycan versican V splice 

"Epican, AIL Splice 1" 

ESTs; Weakly similar to W01A6.C [C.elegansJ 
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3.9 


11.3 


124 


11 
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11.2 


112 
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5.9 


11.2 
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10.3 


11 


187 


17 
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10.8 


706 


66 
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10.7 


123 


12 
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10.7 


433 


41 
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10.5 


105 
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10.5 


105 
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12 


1.6 
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85 
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10.3 


103 
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3.9 


10.3 
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10.2 


102 
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4.8 


10.2 


506 


50 
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10.2 


628 


62 


17.2 


10.1 


111 


11 


10.2 


10 


100 
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9.9 


483 


49 
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9.9 


351 


36 


13.9 
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123 


13 
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98 
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8.8 


9.7 


97 


10 


7.2 
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102 


11 
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96 
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9.6 


124 


13 


9 


9.5 
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9.3 
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5.8 


9.2 


234 


26 


16.8 


9.1 


91 


6 


8.3 


9.1 


91 


1 


7.6 


9 


144 


16 


13 


9 


117 


13 


10.6 


9 


90 


1 


5.5 


8.9 


89 


5 


8 


8.8 


110 


13 


10.5 


8.8 


199 


23 


16.1 


8.7 


247 


29 


5.7 


8.6 


568 


66 


22.4 


8.5 


85 
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8.5 


127 


15 
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D83004 


Hs.75355 


ubiquitin-conjugating enzyme E2N (homologous to yeast U 


8.5 


85 


1 


7.2 


AA609200 


Hs.162686 


ESTs BCY4 


8.5 


85 


1 


4.3 


U33147 


Hs.46452 


mammaglobin 1 


8.5 


2058 


243 


1.4 


N30856 


HS.30246 


ESTs 


8.4 


84 


1 


5.3 


AA446887 


Hs.42911 


ESTs 


8.4 


101 


12 


8.7 


N90526 


Hs.54629 


ESTs 


8.4 


84 


10 


0.8 


AA393876 


Hs.1255 


transcription factor COUP 2 (chicken ovalbumin upstream 


8.4 


169 


20 


4.6 


AA257971 


Hs.21214 


ESTs 


8.3 


83 


3 


1.8 


D60799 


Hs.169391 


ESTs 


8.3 


83 


8 


1.9 


AA143045 


Hs.81665 


v-kit Hardy-Zuckerman 4 feline sarcoma viral oncogene h 


8.3 


87 


11 


0.4 


AA047896 


Hs.49169 


ESTs 


8.3 


145 


18 


3.7 


U59863 


Hs.146847 


TRAF family member-associated NFKB activator 


8.2 


82 


1 


6.8 


H95094 


Hs.75187 


K1AA0016 gene product 


8.2 


124 


15 


11.5 


H13108 


Hs.107968 


ESTs 


8.2 


82 


1 


7.4 


AA236324 


Hs.92381 


ESTs; Weakiy similar to !!!! ALU CLASS A WARNING EN CVA1 


8.2 


114 


14 


9.9 


L22524 


Hs.2256 


matrix metalioproteinase 7 (matriiysin; uterine) 


8.2 


396 


48 


0.9 


T16387 


Hs.65328 


ESTs 


8.2 


82 


1 


6.4 


W42451 


Hs.92260 


high-mobility group protein 2-iike 1 


8.1 


94 


12 


6.5 


Z38501 


Hs.8768 


ESTs; Weakly similar to neuronal thread protein AD7C-NT 
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81 
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5.5 


W04517 


Hs. 18442 


ESTs 
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81 


3 


2.8 


D31161 


Hs.68613 


ESTs 
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81 
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4.6 


AA452000 


Hs.94030 


ESTs 
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13 


7.9 


R40057 


Hs.1 12360 


prominin (mouse)-Iike 1 CZA8 


8.1 


328 


41 


1.7 


AA451992 


Hs.247127 


ESTs; Weakly similar to similar to Schizosaccharomyces p 


8 


84 


11 


6.3 


AA227428 


Hs.9728 


ESTs; Weakly similar to KIAA0512 protein [H.sapiens] 


8 


80 


6 


7.3 


AA620599 


Hs.24766 


ESTs 


8 


100 


13 


2.9 


N32919 


Hs.27931 


ESTs 


7.9 


79 


1 


6.2 


AA398155 


Hs.97600 


ESTs 


7.9 


79 


1 


2.7 


R79723 


Hs.69997 


H.sapiens mRNA for translin associated zinc finger protein 


7.9 


234 


30 


18.9 


229083 


Hs.82128 


5T4 oncofetal trophoblast glycoprotein BCA7 


7.9 


79 


2 


6.9 


AI267886 


Hs.148027 


polymerase (RNA) 11 (DNA directed) polypeptide B (140kD 


7.8 


137 


18 


11.9 


M28213 


Hs.78305 


RAB2; member RAS oncogene family 


7.8 


78 


1 


5.6 


R56678 


Hs.88959 


ESTs; Weakly similar to !!!! ALU SUBFAMILY SP WARN IN 


7.7 


. 77 


8 


6.9 


AA031357 


Hs.31803 


ESTs 


7.7 


77 


1 


5,1 


N66857 


Hs.14808 


ESTs; Weakly similar to !!!! ALU CLASS C WARNING EN 


7.7 


77 


1 
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Z39436 


Hs. 102720 


ESTs 


7.7 


81 


11 


7.6 


T90037 


Hs.16686 


ESTs 


7.6 


76 


1 
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AA167268 


Hs.62349 


ESTs 
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92 


12 


1.4 


R34531 


Hs.243068 


KIAA0480 gene product 


7.6 


76 


1 


5 


AA416997 


Hs.59622 


ESTs 


7.6 


144 


19 


13.9 


AA211400 


Hs.193172 


ESTs 


7.5 


112 


15 


2.5 


D60237 


Hs.14368 


SH3-binding domain glutamic acid-rich protein like 


7.5 


75 


1 


6.5 


W37145 


Hs.30029 


ESTs PAA9 


7.5 


136 


18 


3.4 


AA054228 


Hs.23165 


ESTs 


7.4 


74 


1 


6 


AA455875 


Hs.227602 


Homo sapiens mRNA for KIAA0727 protein; partial cds 


7.4 


74 


3 
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AA043562 


Hs.62637 


ESTs 
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74 


8 
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Hs.35086 


ubiquitin-specific protease 1 
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ESTs; Moderately similar to neuronal thread protein AD7c 
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ESTs; Weakly similar to !!!! ALU SUBFAMILY SB2 WARN 
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Accession not listed in Genbank 
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1.9 
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Hs-79411 


replication protein A2 (32kD) 
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7.1 
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3.3 
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Hs.34853 
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3.8 
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0.5 


U57721 


Hs.81771 
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3.8 


38 
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1.5 


Z74615 


Hs.1 72928 


collagen; type 1; alpha 1 


3.8 
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3.1 
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Hs. 127585 


ESTs 


3.8 


38 


4 


1.2 


AA027317 


Hs.221929 


ESTs; Weakly similar to !!!! ALU SUBFAMILY J WARNING 
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3.8 
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Hs.29669 


ESTs 


3.8 


38 
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2.4 
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Hs.32058 


ESTs 
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38 


2 


3.2 


AA233790 


Hs.4104 


ESTs 
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25 


7.5 
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Hs.22972 


ESTs; Weakly similar to steroid 5-alpha-reductase 2 [H.sa 
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Hs.21104 


ESTs 
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Hs.35580 
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Hs.26994 
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Hs.94631 
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Hs.25264 


ESTs 
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Hs. 107872 


ESTs 
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2.8 
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Hs.22265 


ESTs 


3.8 


73 


19 


1.8 


AA478729 


Hs.76450 


ESTs 


3.8 


38 


7 


2.1 


AA347422 


Hs.238040 


ESTs; Weakly similar to hypothetical protein [H.sapiens] 
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7 


0.2 


AA485458 


Hs.181357 


ESTs; Moderately similar to laminin-binding protein [H.sap 
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5.5 
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Hs.247486 


ESTs 


3.8 


58 


16 


5.5 
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Hs.7337 


ESTs 
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N75007 


Hs.199009 


ESTs; Weakly similar to (defline not available 4589652) [H 
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AA232276 


Hs.22806 


ESTs; Weakly similar to !!!! ALU SUBFAMILY J WARNING 
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Hs.23853 


ESTs 
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ESTs 
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Hs.30696 


transcription factor-like 5 {basic he!ix-loop-he!ix) 
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14 
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Hs.237825 


calcium/calmoduiin-dependent protein kinase (CaM kinas 
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ESTs 
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Hs.23579 


ESTs BCQ5 
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4 
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Hs.14846 
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3.1 
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Hs.61635 


Homo sapiens BAC clone RG041 D1 1 from 7q21 PAA5 
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38 
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2.7 
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Hs.1 62859 


ESTs PAA6 
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38 


7 
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Transcriptional Coactivator Pc4 


3.7 
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X53961 


Hs.347 


lactotransferrin 
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ESTs 
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37 
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2.5 
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Hs.13268 


ESTs 


3.7 
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43 


3.6 


AA128548 


Hs.90847 


ESTs; Weakly similar to Similarity with yeast transcription 
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Hs.245209 


ESTs 
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Hs.32407 


ESTs 
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Hs.15119 


ESTs 
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33 
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Hs.25978 


ESTs 
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3 
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Hs.3849 


ESTs; Moderately simitar to FK506-binding protein 65kD [ 


3.7 
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65 


3.6 
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Hs.82501 


ESTs 
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37 


1 


1.8 


N94475 


Hs.227342 


H. sapiens mRNA similar to Xenopus laevis mRNA for KDE 
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37 
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Hs.92482 


ESTs 
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37 


4 


3 
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Hs.58698 


ESTs; Weakly similar to !!!! ALU SUBFAMILY J WARNING 
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Hs.14158 
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3.7 


590 


159 
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ESTs 
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AA399441 


Hs.1 04699 


ESTs 
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ESTs 


3.7 
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11 


1.6 


R28587 


Hs. 11000 
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11 


3.2 
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Hs.35120 


replication factor C (activator 1) 4 (37kD) 
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3.4 
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Hs.3622 
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X75535 


Hs.168670 


peroxisomal farnesylated protein 
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2.2 
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3.7 


224 


61 


21 
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3.2 
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Hs.62661 
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Hs.25351 
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Hs.11325 


ESTs 
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Hs.21898 


ESTs 
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19 


6 


AA399623 


Hs.23505 


ESTs 
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3.1 


AA400517 


Hs.22983 


ESTs; Moderately similar to UDP-GLUCOSE:GLYCOPRO 


3.6 


45 


13 


1.3 
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Hs.171391 


C-terminal binding protein 2 


3.6 
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Hs.5957 
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Hs.14512 


ESTs 
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Hs.25245 


ESTs 
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1.2 
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Hs.159872 


ESTs 
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36 


6 


0.5 
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Hs.36823 


ESTs 
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36 


10 


2.5 


T93630 


Hs.17207 


ESTs 


3.6 


36 


4 


2.6 


AA456020 


Hs.50848 


ESTs; Weakly similar to (defline not available 4239895) [H 


3.6 


36 


1 


2 


F01601 


Hs.1 17485 


ESTs 


3.6 


36 


1 


1.9 


H99959 


Hs.42768 


ESTs; Weakly similar to (defline not available 4689264) [H 


3.6 


41 


12 


2.8 


N66413 


Hs.172466 


ESTs; Weakly similar to (defline not available 3882271) [H 


3.6 


89 


25 


0.9 


W73788 


Hs.43213 


ESTs 


3.6 


36 


1 


2.9 
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Hs.241328 


ESTs 


3.6 


36 


8 


0.2 
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Hs.145696 


ESTs 
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42 


3.2 
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Hs.107233 


ESTs 
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ESTs 


3.6 
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AA305536 




H EST1 76522 Colon carcinoma (Caco-2) cell line t! Homo s 


3.6 
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34 


11.8 


AA1 29640 


Hs.1 28065 


ESTs 


3.6 


36 


10 


1.9 


D00763 


Hs.243746 


proteasome (prosome; macropain) subunit; alpha type; 4 


3.6 
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36 


3.5 


D86959 


Hs.1 05751 


KIAA0204 gene product 


3.6 


36 


5 


1.5 


X55330 


Hs.207776 


aspartylglucosaminidase 


3.6 


36 


1 


2.7 


M95767 


Hs.135578 


chitobiase; di-N-acetyl- 


3.6 


36 


1 


1.2 


AA248406 


Hs.1 9347 


ESTs 


3.6 
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28 


6.6 


AA234767 


Hs.246093 


ESTs 


3.6 


141 


39 


12.6 


AA479933 


Hs.46967 


ESTs 


3.6 


36 


1 


3.1 


AA287107 


Hs.1 72945 


ESTs; Weakly similar to ZINC FINGER PROTEIN 135 [H. 


3.6 
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41 


1.1 


U69611 


Hs.64311 


a disintegrin and metalloproteinase domain 17 (tumor nec 


3.6 


36 


1 


3.1 


AA284143 


Hs.194369 


Homo sapiens chromosome 1 atrophin-1 related protein ( 


3.6 


39 


11 


0.4 


U30827 


Hs.1 66975 


Human splicing factor SRp40-1 (SRp40) mRNA; complete 


3.6 


36 


1 


0.4 


X76040 


HS.250165 


Lon protease-like protein 


3.6 


36 


1 


2.8 


N68921 


Hs.34806 


ESTs; Weakly similar to neogenin [H.sapiens] BCW3 


3.6 


402 
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4.9 


T95333 


Hs.122730 


ESTs; Weakly similar to Strabismus [D.meianogaster] CVA9 


3.6 
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63 


4 


H95039 


Hs.32168 


ESTs 


3.6 
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79 


1.7 


AA609710 


HS.42582 


ESTs; Weakly similar to similar to GTP-binding protein [C. 


3.6 
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72 


3.7 


D42084 


Hs.82007 


Human mRNA for KIAA0094 gene; partial cds 


3.5 


96 


28 


1.3 
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Hs.75909 


Human mRNA for KIAA0182 gene; partial cds 


3.5 


78 


23 


4.8 
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Hs.122669 


Human mRNA for K1AA0264 gene; partial cds 


3.5 


35 
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3.1 
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"Mucin 1, Epithelial, Alt. Splice 6" 


3.5 


37 


11 


2.8 
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Hs.151461 


embryonic ectoderm development protein 


3.5 


35 


1 


2.7 


AA232215 


Hs.14600 


ESTs 


3.5 


35 


7 


2.7 


AA258873 


Hs.25242 


ESTs 


3.5 


73 


21 


1.6 


AA417034 


Hs.23019 


ESTs; Weakly similar to ZINC FINGER PROTEIN 135 [H. 


3.5 


53 


15 


1.2 


AA482035 


Hs.28070 


KIAA0753 gene product 


3.5 


58 


17 


1.6 


AA504144 


Hs.22315 


ESTs 


3.5 
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52 


2.3 


T74445 


Hs.5957 


*yc82f8.r1 Soares infant brain 1NIB Homo sapiens cDNA 


3.5 


35 


1 


2.6 


AA016021 


Hs.173091 


Homo sapiens HCG-1 protein {HCG-1 ) mRNA; complete c 


3.5 


282 


80 


3.7 


AA025315 


Hs.61184 


ESTs 


3.5 


35 


1 


1 


AA1 29968 


Hs.49376 


ESTs; Weakly similar to PROTEIN PHOSPHATASE PP2A 


3.5 


35 


1 


3.2 
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M yw25e09.s1 Morton Fetal Cochlea Homo sapiens cDNA 


3.5 


35 


8 


1.9 


N51374 


Hs.96870 


ESTs 


3.5 
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9 


3.2 
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Hs.9786 


ESTs 


3.5 
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1 


2.1 
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Hs.24651 


ESTs 


3.5 
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30 
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R49482 


Hs.5637 


ESTs 


3.5 
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3.3 


R49483 


Hs.22159 


ESTs; Weakly similar to finger protein HZF10; Krueppel-re 


3.5 


40 


12 


2.5 
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Hs.26244 


ESTs 


3.5 


41 


12 


3.7 
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ESTs 


3.5 
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1 


1.4 
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Hs.34192 


ESTs 
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35 


6 


3.2 
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Hs.79070 


ESTs; Moderately similar to coded for by C. elegans cDNA 


3.5 


35 


8 


3.3 


N24954 


Hs.42502 


ESTs 


3.5 


72 


21 
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Hs.44577 


ESTs 


3.5 
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1 


2.9 
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Hs.97104 


ESTs 
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11 
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B-cell-homing chemokine (ligand for Burkitrs lymphoma re 


3.5 


35 
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2.6 
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Hs.235402 


ESTs 


3.5 


143 


41 


2.6 
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Hs.98523 


ESTs 
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ESTs 
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ESTs 
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Hs.128638 
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35 
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3.1 
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arylsulfatase D 
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33 


1.7 


U58522 


Hs.1 55485 


-Human huntingtin interacting protein (H1P2) mRNA, comp 


3.5 


79 


23 


2.5 


U25997 


Hs.25590 


stanniocalcin 


3.5 
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2.1 
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Hs.247614 


ESTs 


3.5 
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1 


2.5 


AA599801 


Hs.239507 


ESTs 


3.5 


73 


21 


6.3 


AA496037 


Hs.60293 


ESTs 


3.5 
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2.1 
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Hs.238797 
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2.1 
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monokine induced by gamma interferon BCA6 
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ESTs CZA1 


3.5 


124 


35 
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3.1 
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23 
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Hs.75400 
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34 


1 


1.2 


X85750 


Hs.79889 


H.sapiens mRNA for transcript associated with monocyte 
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34 
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2.3 
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Hs.30977 


ESTs; Weakly similar to putative p150 [H.sapiens] 
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Hs.29131 


ESTs 
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34 
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3.1 


AA400093 


Hs.32271 


ESTs; Weakly similar to !!!! ALU SUBFAMILY SP WARN IN 
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Hs.22380 


ESTs 
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ESTs 
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49 
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AA417067 


Hs.13055 
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3.4 
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35 


2.2 


D51235 


Hs.82689 


tumor rejection antigen (gp96) 1 


3.4 
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AA044181 


Hs.62677 
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3.4 


34 
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2.3 


AA1 29933 


Hs.71168 


Homo sapiens clone 24674 mRNA sequence 
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34 
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Hs.44229 


ESTs 
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34 
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Hs.52184 


ESTs 
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2.4 
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Hs.14947 


ESTs 
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34 


2.4 


N95837 


Hs.169111 


ESTs 


3.4 
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2.4 


AA456968 


Hs.82669 


ESTs 


3.4 


34 
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1 


N79496 


Hs.50824 


EST 


3.4 


740 


217 


2.8 


T78324 


Hs.90905 


ESTs 


3.4 


34 


3 


2.4 


W73057 


Hs.58272 


ESTs; Moderately similar to alternatively spliced product u 


3.4 


34 


1 


2.5 


AA171739 


Hs.101590 


ESTs 


3.4 


34 


1 


1.7 


AA251973 


Hs.143853 


ESTs 


3.4 


34 


4 
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AA406293 


Hs.193498 


ESTs 


3.4 


34 
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0.8 


AA418988 


Hs.98314 


ESTs 


3.4 


34 
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0.7 


AA598899 


Hs.1 12493 


ESTs 


3.4 


34 


1 


2.6 


AA621348 


Hs.227933 


ESTs; Highly similar to (defline not available 5281121) [H. 


3.4 


80 


24 


3.8 


R41933 


Hs. 140237 


ESTs; Weakly simitar to neuronal thread protein AD7C-NT 


3.4 


210 


63 


3.3 


T91518 




"ye20f05.s1 Stratagene lung (#937210) Homo sapiens cD 


3.4 
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286 


2.8 


R56892 


Hs.75544 


tyrosine 3-monooxygenase/tryptophan 5-monooxygenase 


3.4 


234 


68 


10.7 


AA219081 


Hs.242396 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SB2 WA 


3.4 


107 


32 


9.9 


W46810 


Hs.20521 


HMT1 (hnRNP methyltransf erase; S. cerevisiae)-like 2 


3.4 
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5.3 


X86098 


Hs.3238 


adenovirus 5 E1A binding protein 


3.4 


115 


34 


9.1 
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Hs.42151 


ESTs 


3.4 
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N41849 


Hs.119410 


Homo sapiens cytokine receptor related protein 4 {CYTOR 


3.4 
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3.4 
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Hs.75066 
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53 
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Hs.8078 


Homo sapiens clone FBD3 Cri-du-chat critical region mRN 


3.4 


34 
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AA481414 


Hs.8868 


golgi SNAP receptor complex member 1 


3.4 
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1.5 
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Hs.12144 
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3.4 
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YY1 transcription factor 


3.4 
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2.5 


AA215333 


Hs.97101 


ESTs CXA1 


3.4 
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9.1 


X70683 


Hs.83484 


SRY (sex determining region Y)-box 4 
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1.6 
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Hs.42679 


ESTs 


3.4 
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35 
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Ribosomal Protein L39 Homolog 


3.3 
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Retinoblastoma 1 
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Hs.957 


Human putative opioid receptor mRNA; complete cds 
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2.4 
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Human selenophosphate synthetase 2 (SPS2) mRNA; co 


3.3 
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34 
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X68733 


Hs.234726 


alpha-1-antichymotrypsin 
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2.1 


Z35402 


Hs. 194657 


"H.sapiens gene encoding E-cadherin, exon 3 and joined 
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1.8 
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Hs.23439 


ESTs 


3.3 
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2.2 
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Hs.17850 


ESTs 


3.3 
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4.7 


AA427816 


Hs.11803 


ESTs 
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4.4 


AA434441 


Hs.173859 


frizzled (Drosophila) homolog 7 


3.3 
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30 


6.4 


AA487561 


Hs.5566 


ESTs; Highly similar to RAS-RELATED PROTEIN RAB-1 A 


3.3 
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AA598820 


Hs.3530 


TLS-associated serine-arginine protein 
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33 
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3.3 
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3.3 


106 


33 


2.6 


AA216562 


Hs.69855 


neuroblastoma RAS viral (v-ras) oncogene homolog 
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Hs.247471 


ESTs 


3.3 
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2 
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ESTs 
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2.6 
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Hs.153315 
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3.3 
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Hs.82292 
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activating transcription factor 2 


3.2 


32 


4 


2.6 


Z35491 
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41 
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Z80781 


Hs.249216 
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5 


2.8 


AA314389 


Hs.203994 


ESTs; Weakly similar to (defline not available 4502227) [H 
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2.7 
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ESTs 
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ESTs 
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1.9 


AA1 12361 
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ESTs 
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2.9 


AA148859 
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ESTs; Moderately similar to !!!! ALU SUBFAMILY J WARN 
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ESTs; Moderately similar to !!!! ALU SUBFAMILY SC WAR 
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ESTs; Weakly similar to ETX1 {alternatively spliced} [H.sa 
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KIAA0406 gene product 
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ESTs; Moderately similar to !!!! ALU SUBFAMILY SQ WA 
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3.2 


49 


16 


4.2 


AA435946 
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Hs.93740 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SX WAR 


3.2 


35 


11 
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HS.43080 
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Homo sapiens Mcd4p homolog mRNA; complete cds 
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ESTs; Moderately similar to !!!! ALU SUBFAMILY SX WAR 
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Hs.99210 
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Hs.99357 
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Hs. 13366 


Homo sapiens mRNA; cDNA DKFZp566F133 (from clone 
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3.6 
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Hs.62741 


ESTs 
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Hs.108623 
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2.4 
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Hs.1395 


early growth response 2 (Krox-20 (Drosophila) homolog) 


3.2 


32 


1 


0.2 


D80074 


Hs. 169833 


ESTs; Highly similar to (defline not available 4689144) [H. 
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27 


1.7 
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Hs.22666 


ESTs 


3.2 
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3.8 
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Hs.3066 


granzyme K (serine protease; granzyme 3; tryptase II) 


3.2 
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26 


6.6 
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Hs.196275 


ESTs 


3,2 
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X52947 


Hs.74471 


gap junction protein; alpha 1 ; 43kD (connexin 43) 


3.2 
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Hs.1 77486 
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3.2 
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Hs.169224 
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2.4 
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Hs.99915 
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Hs.72157 


ESTs; Highly similar to (defline not available 4884194) [H. BCU3 


3.2 
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Hs.24758 
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ESTs; Weakly similar to (defline not available 4960208) [H 
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ESTs 
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ESTs; Weakly similar to !!!! ALU SUBFAMILY SC WARNIN 
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Hs.10315 


solute carrier family 7 (cationic amino acid transporter; y+ 
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2.2 
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Hs. 105749 


Homo sapiens mRNA for KIAA0553 protein; partial cds 
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34 
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2.7 
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Hs.239666 


ESTs 
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31 
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2.5 


T71333 


Hs.13854 


ESTs 




3.1 


31 


3 


3 


M31627 


Hs.149923 


X-box binding protein 1 




3.1 
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1.4 


AA121127 


Hs.181307 


ESTs 




3.1 
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63 


18.7 


W01996 


Hs.3945 


ESTs; Highly similar to (defline not available 4929683) [H. 




3.1 


227 


73 


16.8 


AA393804 


Hs.67052 


H beta 58 homolog 




3.1 
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118 


2.5 


AA235289 


Hs.247630 


ESTs; Highly similar to rap2 gene product [H.sapiens] 




3.1 
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76 


8.6 
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Hs.84087 


Human mRNA for KIAA0143 gene; partial cds 




3.1 
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48 


12.7 
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Hs.9030 
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3.1 


31 


1 


2.3 


U84011 


Hs.904 
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3.1 


31 


1 


2.6 
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Hs.9700 


cyclin E1 




3.1 


31 


1 


2.3 
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Hs.99433 


ESTs 




3.1 


31 
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1.7 
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Hs.83169 


matrix metalloproteinase 1 (interstitial collagenase) 


AAC1 


3.1 


94 


30 


5.8 
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Hs.65114 
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3.1 
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266 


1.7 


M34309 


Hs. 199067 
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3 


68 


23 


2.8 


AA293300 


Hs.9598 


ESTs; Weakly similar to semaphorin C [M.musculus] 


BCF1 


3 


30 


10 


0.9 
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Hs.250175 


Homo sapiens clone 23904 mRNA sequence 


BCR2 


3 
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3.9 


AA505133 


Hs.62273 


ESTs 


CAA2 


3 


380 
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5.5 


HG2981-HT3127 




"Epican, Alt. Splice 11" 




3 
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2.3 


AA1 95936 


Hs.76362 


general transcription factor HA; 1 (37kD and 19kD subunit BCF5 


2.9 


114 


39 


9.9 


AA419622 


Hs. 104800 


ESTs 


BCN1 


2.9 


214 


74 


3.7 


R53457 


Hs.26040 


ESTs 


BCX1 


2.8 
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1.3 


AA234561 


Hs.22862 


ESTs 


BCZ1 


2.8 
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47 


3.9 


AA428062 


Hs.98558 


ESTs 


BCU7 


2.7 


864 
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Hs.8207 


ESTs 


BCQ8 


2.5 
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4.3 


AA449749 
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ESTs; Highly similar to secreted apoptosis related protein BCW8 


2.1 
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1.7 


C13992 


Hs.93668 


ESTs 


BCQ7 


1.8 
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1.6 
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solute carrier family 5 (inositol transporters); member 3 
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UniGene Title 


j|fra|||;; 
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1 normal breast - 


AA126474 


Hs.155223 


stanniocalcin 2 




72.2 


722 


1 


1.9 


AA434329 


Hs.36563 


ESTs 


BCJ7 


40.2 


402 


1 


4 


AA250737 


Hs.72472 


ESTs 


BCY2 


35.9 


359 


10 


29.7 


X82153 


Hs.83942 


cathepsin K (pycnodysostosis) 




34.3 


411 


12 


5.1 


X03635 


Hs.1657 


estrogen receptor 1 


BCQ3 


32.2 


322 


1 


4.7 


H09290 


Hs.76550 


ESTs; Weakly similar to unknown [H.sapiens] 




30.6 


306 


4 


26.5 


AA428090 


HS.26102 


ESTs 


BCN2 


29 


290 


1 


26.8 


AA419547 


Hs.11713 


ESTs 




26.3 


356 


14 


1 


AA256485 


Hs.182471 


ESTs 


BC02 


25.4 


508 


20 


3 


N67239 


Hs.10760 


ESTs 


BCX9 


25.1 


288 


12 


6.7 


Z38595 


Hs.125019 


ESTs; Weakly similar to WW ALU SUBFAMILY J WARNING BCY3 


24.2 


242 


10 


5.6 


H25836 


Hs.83429 


tumor necrosis factor (ligand) superfamily; member 10 




22.8 


228 


9 


12.4 


HG1763-HT1780 




Prolactin-lnduced Protein 




22.7 


760 


34 


1.4 


AA411621 


Hs.8895 


ESTs 




21.2 


212 


6 


17.4 


N46252 


Hs.29724 


ESTs 


BCX6 


20.9 


209 


1 


19.5 


U05237 


Hs.99872 


fetal Alzheimer antigen 




20.6 


206 


4 


19.1 


U48807 


Hs.2359 


dual specificity phosphatase 4 






202 


5 


1.3 


AA070801 


Hs.51615 


ESTs; Weakly similar to !!!! ALU SUBFAMILY SQ WARNI 


18 7 

IO./ 


187 


1 


17 


U28831 


Hs.44566 


Human protein immuno-reactive with anti-PTH polyclonal antibodies 


i(t ft 


186 


10 


1.5 


AA292066 


Hs.240802 


ESTs; Weakly similar to Br140 [H.sapiens] 




17 1 


175 


2 


12.8 


N26722 


Hs.42645 


ESTs 


BCY5 


17 A 

lit.** 


174 


9 


6.9 


AA291725 


Hs. 105700 


secreted frizzled-related protein 4 


BCX2 


At A 
if.** 


409 


24 


7.8 


AA065217 


Hs.169674 


ESTs 






162 


1 


4.2 


D13666 


Hs.136348 


osteoblast specific factor 2 (fasciclin Mike) 


BCA4 


1*; 7 

lD.i 


1030 


66 


5 


AA621169 


Hs.8687 


ESTs 


BCX8 




156 


7 


10.8 


L07615 




"Human neuropeptide Y receptor Y1 (NPYY1) mRNA, exo 


tut 


153 


1 


14.1 


AA007234 


Hs.30098 


ESTs 




A A O 


149 


1 


6.4 


F01831 


Hs. 14838 


ESTs 


BCX4 




219 


15 


7.6 


N66818 


Hs.42179 


ESTs 


BCY6 


AA K 


145 


1 


2.4 


H05509 


Hs.24639 


ESTs 




14.2 


142 


1 


9.5 


AA149007 


Hs.243954 


ESTs 




1^ 7 


137 


1 


8.9 


D12485 


Hs.11951 


phosphodiesterase l/nucleotide pyrophosphatase 1 (homo BCA2 


lo.z 


244 


19 


9.9 


AA490262 


Hs. 15485 


ESTs; Moderately similar to APXL gene product [H.sapien BCU8 




331 


25 


12.4 


W93640 


Hs.4779 


ESTs 




it 1 


131 


1 


5.1 


AA458761 


Hs. 18387 


ESTs 




lie./ 


311 


25 


2.4 


Z48633 


Hs.6940 


H.sapiens mRNA for retrotransposon 




12.4 


124 


6 


10.8 


AA227219 


Hs. 11 0826 


Homo sapiens CAGF9 mRNA; partial cds 




12.3 


123 


1 


11.3 


T97307 


Hs.161720 


ESTs; Moderately similar to !!!» ALU SUBFAMILY J WARN 




129 


11 


11.7 


D31352 


Hs.31433 


ESTs; Weakly similar to !!!! ALU SUBFAMILY SQ WARNI 


A A ^ 

n.7 


117 


1 


10.1 


AA251089 


Hs.94576 


ESTs; Weakly similar to phosducin; retinal [H.sapiens] 




11.5 


115 


1 


6.9 


AA224180 


Hs.187579 


ESTs; Weakly similar to !!!! ALU SUBFAMILY J WARNING 


A A c 


115 


1 


10 


F11019 


Hs.12696 


ESTs 




11.4 


114 


1 


10 


X17059 


Hs.155956 


N-acetyltransferase 1 (arylamine N-acetyltransferase) 




10.8 


706 


66 


9.2 


H93575 


Hs.227146 


ESTs 




10.5 


105 


1 


9.9 


F13673 


Hs.99769 


ESTs 


BCN4 


in a. 


880 


85 


5.3 


AA411745 


Hs.239681 


ESTs; Weakly similar to KIAA0554 protein [H.sapiens] 




10.3 


103 


1 


9.3 


M90516 


Hs.1674 


gIutamine-fructose-6-phosphate transaminase 1 




10 


100 


1 


7.6 


AA425309 


Hs.33287 


nuclear factor I/B 


BCQ1 


9.9 


483 


49 


1.8 


AA487468 


Hs.100686 


ESTs; Moderately similar to secreted cement gland protei BCX3 


9.9 


351 


36 


13.9 


M23379 


Hs.758 


RAS p21 protein activator (GTPase activating protein) 1 




9.6 


96 


1 


8.5 


T25867 


Hs.7549 


ESTs 


BCY9 


9.6 


124 


13 


9 


R63542 


Hs.1 10488 


ESTs 




9.5 


95 


1 


8.5 


M69225 


Hs.620 


bullous pemphigoid antigen 1 (230/240kD) 




9.4 


94 


1 


0.3 


A1039722 


Hs.171205 


ESTs 




9.4 


94 


3 


5.3 


U18321 


Hs. 159627 


Death associated protein 3 




9.3 


93 


5 


8 


AA283006 


Hs.50758 


chromosome-associated polypeptide C 




9.3 


93 


1 


8.4 


U44378 


Hs.75862 


MAD (mothers against decapentaplegic; Drosophila) horn 


9.3 


93 


1 


7.8 
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3 



AA235112 


Hs. 106227 


ESTs; Moderately similar to similar to murine RNA-binding 


9.1 


91 


1 


7.6 


AA028028 


Hs.61460 


ESTs BCX5 


9 


90 




5.5 


M77142 


Hs.239489 


TIA1 cytotoxic granule-associated RNA-binding protein 


8.9 


89 




8 


HG2981-HT3125 




"Epican, Alt. Splice 1" 


8.5 


85 


1 


3.2 


U33147 


Hs.46452 


mammaglobin 1 


8.5 


2058 


243 


1.4 


AA280036 


Hs.145374 


ESTs; Weakly similar to W01A6.C [C.elegans] 


8.5 


127 


15 


1.6 


AA609200 


Hs.162686 


ESTs BCY4 


8.5 


85 


1 


4.3 


D83004 


Hs.75355 


ubiquitin-conjugating enzyme E2N (homologous to yeast U 


8.5 


85 


1 


7.2 


AA257971 


Hs.21214 


ESTs 


8.3 


83 




1.8 


U59863 


Hs. 146847 


TRAF family member-associated NFKB activator 


8.2 


82 




6.8 


T16387 


Hs.65328 


ESTs 


8.2 


82 




6.4 


H13108 


Hs. 107968 


ESTs 


8.2 


82 


-j 


7.4 


D31161 


Hs.68613 


ESTs 


8.1 


81 




4.6 


M28213 


Hs.78305 


RAB2; member RAS oncogene family 


7.8 


78 


1 


5.6 


AA031357 


Hs.31803 


ESTs 


7.7 


77 


1 


5.1 


N66857 


Hs.14808 


ESTs; Weakly similar to !!!! ALU CLASS C WARNING EN 


7.7 


77 


1 


5 


AA416997 


Hs.59622 


ESTs 


7.6 


144 


19 


13.9 


R34531 


Hs.243068 


KIAA0480 gene product 


7.6 


76 


1 


5 


W37145 


Hs.30029 


ESTs PAA9 


7.5 


136 


18 


3.4 


D60237 


Hs.14368 


SH3-binding domain glutamic acid-rich protein like 


7.5 


75 


1 


6.5 


AA054228 


Hs.23165 


ESTs 


7.4 


74 


1 


6 


M99701 


Hs.95243 


transcription elongation factor A (Sll)-iike 1 


7.3 


73 


1 


5.3 


Z46629 


Hs.2316 


SRY (sex-determining region Y)-box 9 (campomelic dyspl 


7.3 


73 


1 


5.2 


AA478446 


Hs.69559 


ESTs; Weakly similar to Bat2 [H.sapiens] 


7.2 


72 




5.7 


U83908 


Hs.247134 


Homo sapiens nuclear antigen H731-like protein mRNA; c 


7.2 


72 


1 


5,8 


AA1 99828 


Hs.188662 


ESTs BCY8 


7.1 


71 




6.5 


D61676 


Hs.21851 


Homo sapiens mRNA; cDNA DKFZp586J2118 (from clone BCB9 


7.1 


392 


56 


3.6 


AA211941 


Hs.109643 


polyadenylate binding protein-interacting protein 1 


7.1 


71 




6.2 


H18027 


Hs.1 84697 


receptor for virally-encoded semaphorin BCY7 


7.1 


150 


21 


14.5 


AA032147 


Hs.23296 


ESTs 


7 


70 




6.5 


AA292701 


Hs.5364 


ESTs 


6.9 


69 




4.4 


J04088 


Hs. 156346 


topoisomerase (DNA) II alpha (170kD) 


6.8 


68 


1 


5.6 


Z38763 


Hs.15740 


ESTs 


6.7 


67 


1 


6.3 


A1287461 


Hs.164950 


ESTs 


6.7 


67 




6 


AA1 95260 


Hs.204151 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SX WAR 


6.7 


67 


! 


5.7 


N29888 


Hs.169539 


ESTs 


6.5 


65 




5.3 


AA490862 


Hs.55901 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SQ WA 


6.5 


65 


1 


5.6 


U37519 


Hs.87539 


aldehyde dehydrogenase 8 


6.4 


428 


67 


2.3 


W23625 


Hs.8739 


ESTs 


6.4 


64 




5.1 


AA609723 


Hs.30652 


ESTs PAA3 


6.3 


63 


1 


5.4 


H10933 


Hs.10067 


ESTs BCA1 


6.3 


693 


110 


7.2 


N67711 


Hs.151046 


Homo sapiens clone 23859 mRNA sequence 


6.3 


63 




5.8 


AA430124 


Hs.234607 


ESTs 


6.2 


62 




5.4 


U35835 


Hs.155637 


protein kinase; DNA-activated; catalytic polypeptide 


6.1 


61 




5.7 


AA262491 


Hs.186572 


ESTs 


5.8 


58 


1 


5 


D60302 


Hs.108977 


ESTs BCY1 


5.8 


321 


55 


17 


R51309 


Hs.70823 


KIAA1077 protein BCN5 


5.7 


567 


100 


6.7 


AA092376 


Hs.90606 


15 kDa selenoprotein 


5.7 


57 




5 


U90914 


Hs.5057 


carboxypeptidase D 


5.6 


56 


1 


5.3 


AA1 30273 


Hs.7584 


ESTs; Weakly similar to (defline not available 4240269) {H BCF3 


5.5 


55 


1 


5.2 


AA491465 


Hs.28792 


ESTs BCU9 


4.7 


381 


81 


6.4 


AA047036 


Hs.62817 


ESTs BCR9 


4.6 


427 


93 


10.4 


U41060 


Hs/79136 


Human breast cancer; estrogen regulated LIV-1 protein (L BCR4 


4.5 


1472 


330 


2.1 


AA1 69379 


Hs.72865 


ESTs BCU4 


4.1 


334 


82 


3.4 


N22107 


Hs.172241 


ESTs; Moderately similar to !!!! ALU SUBFAMILY SC WARBCN7 


3.9 


322 


83 


4.4 


AA609651 


Hs.112742 


ESTs BCX7 


3.9 


60 


16 


4.8 


N91023 


Hs.170057 


ESTs BCW4 


3.8 


425 


111 


4 


C00038 


Hs.23579 


ESTs BCQ5 


3.8 


585 


153 


3.7 


N68921 


Hs.34806 


ESTs; Weakly similar to neogenin [H.sapiens] BCW3 


3.6 


402 


112 


4.9 


W72838 


Hs.58213 


ESTs BCH1 


3.5 


2073 


595 


2.1 



AA609773 Hs.250175 Homo sapiens clone 23904 mRNA sequence BCR2 

AA419622 Hs.104800 ESTs BCN1 

AA234561 Hs.22862 ESTs BC21 

AA620795 Hs.8207 ESTs BCQ8 

C13992 Hs.93668 ESTs BCQ7 

H85169 Hs.1 72455 solute carrier family 5 (inositol transporters); member 3 BCW2 
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Accession 


UniGene ID 


UniGene Title 


W72838 


Hs.58213 


ESTs 


D12485 


Hs. 11951 


phosphodiesterase l (PC-1) 


AA434329 


Hs.36563 


ESTs 


AA419622 


Hs. 104800 


ESTs 


R51309 


Hs.70823 


KIAA1077 protein 


AA256485 


Hs.1 82471 


ESTs 


C00038 


HS.23579 


ESTs 


AA609773 


Hs.250175 


Homo sapiens clone 23904 mRNA sequence 


AA291725 


Hs.1 05700 


secreted frizzled-reiated protein 4 


238595 


Hs.125019 


ESTs 




BCH1 


3.5 


2073 


595 


2.1 


BCA2 


13.2 


244 


19 


9.9 


BCJ7 


40.2 


402 


1 


4 


BCN1 


2.9 


214 


74 


3.7 


BCN5 


5.7 


567 


100 


6.7 


BC02 


25.4 


508 


20 


3 


BCQ5 


3.8 


585 


153 


3.7 


BCR2 


3 


816 


275 


3.9 


BCX2 


17.4 


409 


24 


7.8 


BCY3 


24.2 


242 


10 


5.6 



\ 1% 



GGGACAGGGCTGAGGATGAGGAGAACCCTGGGGACCCAGAAGACCGTGCCTTGCCCGGAAGTCCTGCCTGTAGGCCTGAA 

GGACTTGCCCTAACAGAGCCTCAACAACTACCTGGTGATTCCTACTTCAGCCCCTTGGTGTGAGCAGCTTCTCAACATGA 

ACTACAGCCTCCACTTGGCCTTCGTGTGTCTGAGTCTCTTCACTGAGAGGATGTGCATCCAGGGGAGTCAGTTCAACGTC 

GAGGTCGGCAGAAGTGACAAGCTTTCCCTGCCTGGCTTTGAGAACCTCACAGCAGGATATAACAAATTTCTCAGGCCCAA 

TTTTGGTGGAGAACCCGTACAGATAGCGCTGACTCTGGACATTGCAAGTATCTCTAGCATTTCAGAGAGTAACATGGACT 

ACACAGCCACCATATACCTCCGACAGCGCTGGATGGACCAGCGGCTGGTGTTTGAAGGCAACAAGAGCTTCACTCTGGAT 

GCCCGCCTCGTGGAGTTCCTCTGGGTGCCAGATACTTACATTGTGGAGTCCAAGAAGTCCTTCCTCCATGAAGTCACTGT 

GGGAAACAGGCTCATCCGCCTCTTCTCCAATGGCACGGTCCTGTATGCCCTCAGAATCACGACAACTGTTGCATGTAACA 

TGGATCTGTCTAAATACCCCATGGACACACAGACATGCAAGTTGCAGCTGGAAAGCTGGGGCTATGATGGAAATGATGTG 

GAGTTCACCTGGCTGAGAGGGAACGACTCTGTGCGTGGACTGGAACACCTGCGGCTTGCTCAGTACACCATAGAGCGGTA 

TT TCACCTTAGTCACCAGATCGCAGCAGGAGACAGGAAAT TACACTAGAT TGGTCT TACAGTT TGAGCTTCGGAGGAATG 

TTCTGTATTTCATTTTGGAAACCTACGTTCCTTCCACTTTCCTGGTGGTGTTGTCCTGGGTTTCATTTTGGATCTCTCTC 

GATTCAGTCCCTGCAAGAACCTGCATTGGAGTGACGACCGTGTTATCAATGACCACACTGATGATCGGGTCCCGCACTTC 

TCTTCCCAACACCAACTGCTTCATCAAGGCCATCGATGTGTACCTGGGGATCTGCTTTAGCTTTGTGTTTGGGGCCTTGC 

TAGAATATGCAGTTGCTCACTACAGTTCCTTACAGCAGATGGCAGCCAAAGATAGGGGGACAACAAAGGAAGTAGAAGAA 

GTCAGTATTACTAATATCATCAACAGCTCCATCTCCAGCTTTAAACGGAAGATCAGCTTTGCCAGCATTGAAATTTCCAG 

CGACAACGTTGACTACAGTGACTTGACAATGAAAACCAGCGACAAGTTCAAGTTTGTCTTCCGAGAAAAGATGGGCAGGA 

TTGTTGATTATTTCACAATTC7VAAACCCCAGTAATGTTGATCACTATTCCA7VACTACTGTTTCCTTTGATTTTTATGCTA 

GCCAATGTATTTTACTGGGCATACTACATGTATTTT TGA GTCAATGTTAAATTTCTTGCATGCCATAGGTCTTCAACAGG 

ACAAGATAATGATGTAAATGGTATTTTAGGCCAAGTGTGCACCCACATCCAATGGTGCTACAAGTGACTGAAATAATATT 

TGAGTCTTTCTGCTCAAAGAATGAAGCTCCAACCATTGTTCTAAGCTGTGTAGAAGTCCTAGCATTATAGGATCTTGTAA 

TAGAAACATCAGTCCATTCCTCTTTCATCTT7UITCAAGGACATTCCCATGGAGCCCAAGATTACAAATGTACTCAGGGCT 

GTTTATTCGGTGGCTCCCTGGTTTGCATTTACCTCATATAAAGAATGGGAAGGAGACCATTGGGTAACCCTCAAGTGTCA 

GAAGTTGTTTCTAAAGTAACTATACATGTTTTTTACTAAATCTCTGCAGTGCTTATAAAATACATTGTTGCCTATTTAGG 

GAGTAACATTTTCTAGTTTTTGTTTCTGGTTAAAATGAAATATGGGCTTATGTCAATTCATTGGAAGTCAATGCACTAAC 

T CAAT ACCAAGATGAGT T TT T AAAT AATGAATATTAT T TAATACCACAACAGAATT ATCCCCAATT TCCAATAAGTCCTA 

TCATTGAAAATTCAAATATAAGTGAAGAAAAAATTAGTAGATCAACAATCTAAACAAATCCCTCGGTTCTAAGATACAAT 

GGATTCCCCATACTGGAAGGACTCTGAGGCTTTATTCCCCCACTATGCATATCTTATCATTTTATTATTATACACACATC 

CATCCTAAACTATACTAAAGCCCTTTTCCCATGCATGGATGGAAATGGAAGATTTTTTTGTAACTTGTTCTAGAAGTCTT 

AATATGGGCTGTTGCCATGAAGGCTTGCAGAATTGAGTCCATTTTCTAGCTGCCTTTATTCACATAGTGATGGGGTACTA 

AAAGTACTGGGTTGACTCAGAGAGTCGCTGTCATTCTGTCATTGCTGCTACTCTAACACTGAGCAACACTCTCCCAGTGG 

CAGATCCCCTGTATCATTCCAAGAGGAGCATTCATCCCTTTGCTCTAATGATCAGGAATGATGCTTATTAGAAAACAAAC 

TGCTTGACCCAGGAACAAGTGGCTTAGCTTAAGTA7UVCTTGGCTTTGCTCAGATCCCTGATCCTTCCAGCTGGTCTGCTC 

TGAGTGGCTTATCCCGCATGAGCAGGAGCGTGCTGGCCCTGAGTACTGAACTTTCTGAGTAACAATGAGACACGTTACAG 

AACCTATGTTCAGGTTGCGGGTGAGCTGCCCTCTCCAAATCCAGCCAGAGATGCACATTCCTCGGCCAGTCTCAGCCAAC 

AGTACCAAAAGTGATTTTTGAGTGTGCCAGGGTAAAGGCTTCCAGTTCAGCCTCAGTTATTTTAGACAATCTCGCCATCT 

TTAATTTCTTAGCTTCCTGTTCTAATAAATGCACGGCTTTACCTTTCCTGTCAGAAATAAACCAAGGCTCTAAAAGATGA 

TTTCCCTTCTGTAACTCCCTAGAGCCACAGGTTCTCATTCCTTTTCCCATTATACTTCTCACAATTCAGTTTCTATGAGT 

TTGATCACCTGATTTTTTTAACAAAATATTTCTAACGGGAATGGGTGGGAGTGCTGGTGAAAAGAGATGAAATGTGGTTG 

TATGAGCCAATCATATTTGTGATTTTTTAAAAAAAGTTTAAAAGGAAATATCTGTTCTGAAACCCCACTTAAGCATTGTT 

TTTATATAAAAACAATGATAAAGATGTGAACTGTGAAATAAATATACCATATTAGCTACCCACC 
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ATGAACTACAGCCTCCACTTGGCCTTCGTGTGTCTGAGTCTCTTCACTGAGAGGATGTGCATCCAGGGGAGTCAGTTCAA 
CGTCGAGGTCGGCAGAAGTGACAAGCTTTCCCTGCCTGGCTTTGAGAACCTCACAGCAGGATATAACAAATTTCTCAGGC 

CCAAT TT TGGTGGAGAACCCGT AC AGAT AGCGCT GACTCT GGACATTGCAAGTATCTCT AGCAT T TCAGAGAGTAACATG 
GACTACACAGCCACCATATACCTCCGACAGCGCTGGATGGACCAGCGGCTGGTGTTTGAAGGCAACAAGAGCTTCACTCT 
GGATGCCCGCCTCGTGGAGTTCCTCTGGGTGCCAGATACTTACATTGTGGAGTCCAAGAAGTCCTTCCTCCATGAAGTCA 
CTGTGGGAAACAGGCTCATCCGCCTCTTCTCCAATGGCACGGTCCTGTATGCCCTCAGAATCACGACAACTGTTGCATGT 
AACATGGATCTGTCTAAATACCCCATGGACACACAGACATGCAAGTTGCAGCTGGAAAGCTGGGGCTATGATGGAAATGA 
TGTGGAGTTCACCTGGCTGAGAGGGAACGACTCTGTGCGTGGACTGGAACACCTGCGGCTTGCTCAGTACACCATAGAGC 
GGTAT TT CACCTT AGTCACCAGATCGCAGC AGGAGACAGGAAAT TACACTAGAT TGGTCTT ACAGT TTGAGCT TCGGAGG 
AATGTTCTGTATTTCATTTTGGAAACCTACGTTCCTTCCACTTTCCTGGTGGTGTTGTCCTGGGTTTCATTTTGGATCTC 
TCTCGATTCAGTCCCTGCAAGAACCTGCATTGGAGTGACGACCGTGTTATCAATGACCACACTGATGATCGGGTCCCGCA 
CTTCTCTTCCCAACACCAACTGCTTCATCAAGGCCATCGATGTGTACCTGGGGATCTGCTTTAGCTTTGTGTTTGGGGCC 
TTGCTAGAATATGCAGTTGCTCACTACAGTTCCTTACAGCAGATGGCAGCCAAAGATAGGGGGACAACAAAGGAAGTAGA 
^GAAGTCAGTATTACTAATATCATCAACAGCTCCATCTCCAGCTTTAAACGGAAGATCAGCTTTGCCAGCATTGAAATTT 
CCAGCGACAACGTTGACTACAGTGACTTGACAATGA7VAACCAGCGACAAGTTCAAGTTTGTCTTCCGAGAAAAGATGGGC 
AGGATTGTTGATTATTTCACAATTCAAAACCCCAGTAATGTTGATCACTATTCCAAACTACTGTTTCCTTTGATTTTTAT 
GCTAGCCAATGTATTTTACTGGGCATACTACATGTATTTTTGA 
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MNYSLHLAFVCLSLFTERMCIQGSQFNVEVGRSDKLSLPGFENLTAGYNKFLRPNFGGEPVQIALTLDIASISSISESNM 
bYTATIYLRQRWMDQR LVFEGNKSFTLDARLVEFLWVPDTYIVESKKSFLHEVTVGNRLIRLFSNGTVLYALRITTTVAC 
NMDLSKYPMDTQTCKLQLESWGYDGNDVEFTWLRGNDSVRGLEHLRLAQYTIERYFTLVTRSQQETGNY^^LQFE^ 

NVLYFILETYVPSTFLWLSWVSFWISLDSVPARTCIGVTTVLSMTTLMIGSRTSLPNTNCFIKAID |W^ffi agaSBI 
fS!1i^^ HYSSL00MAAKDRGTTKEVEEVSITNIINSSISSFKRKISFASIEISSDNVDYSDLTMKTSDKFKFVFREKMG 

RIVDYFTIQNPSNVDHYSKLLFPLIFMLANVFYWAYYMYF. 
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BCR3p1 

Ac-Ala-Cys-Asn-Met-Asp-Leu-Ser-Lys-Tyr-Pro- 
Met-Asp-Thr-Gln-Thr-NH 2 



Ac-Cys-Lys-Leu-Gln-Leu-Glu-Ser-Trp-GIy-Tyr 
-Asp-Gly-Asn-Asp-Val-N H 2 



BCR3p2 
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■ breast cancer 
E3 normal tissues 
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GTGAAGAGAGGCGCGGCG'rGACTGAGCTACGGTTCTGGCTGCGTCCTAGAGGCATCCGGGGCAGTAAAACCGCTGCGATC 
GCGGAGGCGGCGGCCAGGCCGAGAGCAGGCCGGGCAGGGGTGTCGGACGCAGGGCGCTGGGCCGGGTTTCGGCTTCGGCC 
ACAGCTTTTTTTCTCAAGGTGC AATGA AAGCCTTCCACACTTTCTGTGTTGTCCTTCTGGTGTTTGGGAGTGTCTCTGAA 
GCCAAGTTTGATGATTTTGAGGATGAGGAGGACATAGTAGAGTATGATGATAATGACTTCGCTGAATTTGAGGATGTCAT 
GGAAGACTCTGTTACTGAATCTCCTCAACGGGTCATAATCACTGAAGATGATGAAGATGAGACCACTGTGGAGTTGGAAG 
GGCAGGATGAAAACCAAGAAGGAGATTTTGAAGATGCAGATACCCAGGAGGGAGATACTGAGAGTGAACCATATGATGAT 
GAAGAAT TTGAAGGTTATGAAGACAAACCAGAT ACT T CT T CTAGCAAAAATAAAGACCCAAT AACGAT TGTTGATGT TCC 
TGCACACCTCCAGAACAGCTGGGAGAGTTATTATCTAGAAATTTTGATGGTGACTGGTCTGCTTGCTTATATCATGAATT 
ACATCATTGGGAAGAATAAAAACAGTCGCCTTGCACAGGCCTGGTTTAACACTCATAGGGAGCTTTTGGAGAGCAACTTT 
ACTTTAGTGGGGGATGATGGAACTAACAAAGAAGCCACAAGCACAGGAAAGTTGAACCAGGAGAATGAGCACATCTATAA 
CCTGTGGTGTTCTGGTCGAGTGTGCTGTGAGGGCATGCTTATCCAGCTGAGGTTCCTCAAGAGACAAGACTTACTGAATG 
TCCTGGCCCGGATGATGAGGCCAGTGAGTGATCAAGTGCAAATAAAAGTAACCATGAATGATGAAGACATGGATACCTAC 
GTATTTGCTGTTGGCACACGGAAAGCCTTGGTGCGACTACAGAAAGAGATGCAGGATTTGAGTGAGTTTTGTAGTGATAA 
Q ACCTAAGTCTGGAGCAAAGTATGGACTGCCGGACTCTTTGGCCATCCTGTCAGAGATGGGAGAAGTCACAGACGGAATGA 
|t TGGATACAAAGATGGTTCACTTCTTACACACCTATGCTGACAAGATTGAATCTGTTCATTTTTCAGACCAGTTCTCTGGT 
;1| CCA7VA7UVTTATGCAAGAGGAAGGTCAGCCTTTAAAGCTACCTGACACTAAGAGGACACTGTTGTTTACATTTAATGTGCC 
&l TGGCTCAGGTAACACTTACCCAAAGGATATGGAGGCACTGCTACCCCTGATGAACATGGTGATTTATTCTATTGATAAAG 
\% CCAAAAAGT TCCGACTCAACAGAGAAGGCAAACAAAAAGCAGAT AAGAACCGT GCCCGAGTAGAAGAGAACT TCTTGAAA 
S f\ CTGACACATGTGCAAAGACAGGAAGCAGCACAGTCTCGGCGGGAGGAGAAAAAAAGAGCAGAGAAGGAGCGAATCATGAA 
y TGAGGAAGATCCTGAGAAACAGCGCAGGCTGGAGGAGGCTGCATTGAGGCGTGACGAAAAAGAAGTTGGAAAAGAAGCAA 
0^ ATGAAAATGAAACAAATCAAAGTGAAAGCCATGTAAAGCCATCCCAGAGATTTGAGTTC TGA TGCCACCTGTAAGCTCTG 
H AATTCACAGGAAACATGAAAAACGCCAGTCCATTTCTCAACCTTAAATTTCAGACAGTCTTGGGCAACTGAGAAATCCTT 
* ATTTCATCATCTACTCTGTTTGGGGTTTGGGGTTTTACAGAGATTGAAGATACCTGGAAAGGGCTCTGTTTCAAGAATTT 
;3 TTTTTTCCAGATAATCAAATTATTTTGATTATTTTATAAAAGGAATGATCTATGAAATCTGTGTAGGTTTTAT^ATATTTT 
;^ AAAAAT TAT AATACAAATCAT CAGTGCT TTTAGT AC T TCAGTGTT TAAAGAAATACCATGAAATT TATAGGT AGATAACC 
2 AGATTGTTGCTTTTTGTTTAAACCAAGCAGTTGAAATGGCTATAAAGACTGACTCTAAACCAAGATTCTGCAAATAATGA 
TTGGAATTGCACAATAAACATTGCTTGATGTTTTCTTGTATGTCTACATTAAACTTGAGAAAAAGTAAAAATTAGAACAC 
;2| TGTATGTAGTAATGAAATTTCAGGGACCCAGAACATAATGTAGTATATGTTTTTAGGTGGGAGATGCTGATAACAAAATT 
t| AATAGGAAGTCTGTAGGCATTAGGATACTGACATGTACATGGAAAATTCTAGGGACAGGAGCATCATTTTTTCCTTACCT 
Q GATACCACGAACCAGTGACAACGTGAATGCTGTATTTTAAGTGGTTGTATGTTTATTTTCTTGAGTAACT^AATGCATGTVA 
AAATTAATGCTTCACCTAGGTAAGATCATTGGTCTGTGTGAAATCACAAATGTTTTTTCCTTCTTGGTTGCTGCAGCCTG 
GGTGGATGTTCATGGAGAAGCTCTGTTCTCTATATTATGGCTGTGTGCCGTTGCTTCTCCCTCTGCTTTTATCTTTTCCA 
CAGTTGAGGCTGGGTATGTTCTTTCAAAGAAATGGCCATGAATATGTGTAAGTATACTTTTGAAAATGAGCTTTCCTAAA 
CTATTGAGAGTTCTTTCCACCTCTTGCGGAACCAACTCTyGGAGGAGAGGCCCATGTATCTGCACGAGCACTTAGCTTGT 
TCAGATCTCTGCATTTTATAAATGCTTCTTACCAAG7VAAGCATTTTTAGGTCATTGCTTGTACCAGGTAATTTTTGCCGG 
GGATGGGTAAGGGTTGGGTTTTCTGGTGGGAGTGGGGTGGTGGGTATTTTTTGTTGATGCTTTAGTGCAGGCCTGTTCTG 
AGGCAATAACAAGTTGCTGTGAAAACAGCATGTGCTGCTGCCTTTGTAACTGCATGGAAACTTTTCACATGGGTTTTTCT 
CCAAGT TAATACAGAAATATGTAAACTGAGAGATGCAAATGT AAT AT T TTTAACAGTTCATGAAGT TGT T ATTAAAATAA 
CTAACATAAAACTTAATTACTTTAATATTATATAATTATAGTAGTGGCCTTGTTTTACAAACCTTTAAATTACATTTTAG 
AAATCAAAGTTGATAGTCTTAGTTATCTTTTGAGTAAGAAAAGCTTTCCTAAAGTCCCATACATTTGGACCATGGCAGCT 
AATTTTGTAACTTAAGCATTCATATGAACTACCTATGGACATCTATTAAAGTGATTGACAAAATCTCAAAAAAAAAAAAA 
AAAAAAAAAA 



FIGURE 19 



ATGAAAGCCTTCCACACTTTCTGTGTTGTCCTTCTGGTGTTTGGGAGTGTCTCTGAAGCCAAGTTTGATGATTTTGAGGA 
TGAGGAGGACATAGTAGAGTATGATGATAATGACTTCGCTGAATTTGAGGATGTCATGGAAGACTCTGTTACTGAATCTC 
CTCAACGGGTCATAATCACTGAAGATGATGAAGATGAGACCACTGTGGAGTTGGAAGGGCAGGATGAAAACCAAGAAGGA 
GAT T T TGAAG AT GCAGAT ACCCAGGAGGGAGAT ACTGAGAGTGAACCATAT GATGATGAAGAAT T T GAAGGT TAT GAAGA 
CAAACCAGATACTTCTTCTAGCAAAAATAAAGACCCAATAACGATTGTTGATGTTCCTGCACACCTCCAGAACAGCTGGG 
AGAGTTATTATCTAGAAATTTTGATGGTGACTGGTCTGCTTGCTTATATCATGAATTACATCATTGGGAAGAATAAAAAC 
AGTCGCCTTGCACAGGCCTGGTTTAACACTCATAGGGAGCTTTTGGAGAGCAACTTTACTTTAGTGGGGGATGATGGAAC 
TAACAAAGAAGCCACAAGCACAGGAAAGTTGAACCAGGAGAATGAGCACATCTATAACCTGTGGTGTTCTGGTCGAGTGT 
GCTGTGAGGGCATGCTTATCCAGCTGAGGTTCCTCAAGAGACAAGACTTACTGAATGTCCTGGCCCGGATGATGAGGCCA 
GTGAGTGATCAAGTGCAAATAAAAGTAACCATGAATGATGAAGACATGGATACCTACGTATTTGCTGTTGGCACACGGAA 
AGCCTTGGTGCGACTACAGA/yVGAGATGCAGGATTTGAGTGAGTTTTGTAGTGATAAACCTAAGTCTGGAGCAAAGTATG 
GACTGCCGGACTCTTTGGCCATCCTGTCAGAGATGGGAGAAGTCACAGACGGAATGATGGATACAAAGATGGTTCACTTC 
TTACACACCTATGCTGACAAGATTGAATCTGTTCATTTTTCAGACCAGTTCTCTGGTCCAAAAATTATGCAAGAGGAAGG 
TCAGCCTTTAAAGCTACCTGACACTAAGAGGACACTGTTGTTTACATTTAATGTGCCTGGCTCAGGTAACACTTACCCAA 
AGGATATGGAGGCACTGCTACCCCTGATGAACATGGTGATTTATTCTATTGATAAAGCCAAAAAGTTCCGACTCAACAGA 
GAAGGCAAACAAAAAGCAGATAAGAACCGTGCCCGAGTAGAAGAG7VACTTCTTGAAACTGACACATGTGCA7^AGACAGGA 
AGCAGCACAGTCTCGGCGGGAGGAGAAAAAAAGAGCAGAGAAGGAGCGAATCATGAATGAGGAAGATCCTGAGAAACAGC 
GCAGGCTGGAGGAGGCTGCATTGAGGCGTGACGAAAAAGAAGTTGGAAAAGAAGCAAATGAAAATGAAACAAATCAAAGT 
GAAAGCCATGTAAAGCCATCCCAGAGATTTGAGTTCTGA 



FIGURE 20 



^KAFHTFCWLLVFGSVSEA KFDDFEDEEDIVEYDDNDFAEFEDVMEDSVTESPQRVIITEDDEDETTVELEGQDENQEG 

SRLAQAWFNTHRELLESNFTLVGDDGTNKEATSTGKLNQENEHIYNLWCSGRVCCEGMLIQLRFLKRQDLLNVLARMMRP 
VSDQVQIKVTMNDEDMDTYVFAVGTRKALVRLQKEMQDLSEFCSDKPKSGAKYGLPDSLAILSEMGEVTDGMMDTKMVHF 
LHTYADKIESVHFSDQFSGPKIMQEEGQPLKLPDTKRTLLFT FNVPGSGNTYPKDMEALLPLMNMVIYSIDKAKKFRLNR 
EGKQKADKNRARVEENFLKLTHVQRQEAAQSRREEKKRAEKERIMNEEDPEKQRRLEEAALRRDEKEVGKEANENETNQS 

ESHVKPSQRFEF. 



FIGURE 2 1 



Peptide Name: BCQ8p1 



Sequence: Ac-Cys-Lys-Pro-Asp-Thr-Ser-Ser-Ser-Lys-Asn-Lys 
-Asp-Pro-IIe-Thr-NH 2 



Peptide Name: BCQ8p2 



Sequence: 



H-Lys-Phe-Asp-Asp-Phe-Glu-Asp-Glu-Glu-Asp 
-Ile-VaI-Ghi-Tyr-Cys-NH 2 
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GCGCCCGCGCTCGCAGGCCACTCTCTCS'CTGTCGCCCGTCCCGCGCGCTCCTCCGACCCGCTCCGCTCCGCTCCGCTCGGCCCCGCGCCG 
CCCGTCAACATGATCCGCTGCGGCCTGGCCTGCGAGCGCTGCCGCTGGATCCTGCCCCTGCTCCTACTCAGCGCCATCGCCTTCGACAT 
CATCGCGCTGGCCGGCCGCGGCTGGTTGCAGTCTAGCGACCACGGCCAGACGTCCTCGCTGTGGTGGAAATGCTCCCAAGAGGGCGGCG 
GCAGCGGGTCCTACGAGGAGGGCTGTCAGAGCCTCATGGAGTACGCGTGGGGTAGAGCAGCGGCTGCCATGCTCTTCTGTGGCTTCATC 
ATCCTGGTGATCTGTTTCATCCTCTCCTTCTTCGCCCTCTGTGGACCCCAGATGCTTGTCTTCCTGAGAGTGATTGGAGGTCTCCTTGC 
CTTGGCTGCTGTGTTCCAGATCATCTCCCTGGTAATTTACCCCGTGAAGTACACCCAGACCTTCACCCTTCATGCCAACCCTGCTGTCA 
CTTACATCTATAACTGGGCCTACGGCTTTGGGTGGX3CAGCCACGATTATCCTGATTGGCTGTGCCTTCTTCTTCTGCTGCCTCCCCAAC 
TACGAAGATGACCTTCTGGGCAATGCCAAGCCCAGGTACTTCTACACATCTGCCTAACTTGGGAATGAATGTGGGAGAAAATCGCTGCT 
GCTGAGATGGACTCCAGAAGAAGAAACTGTTTCTCCAGGCGACTTTGAACCCATTTTTTGGCAGTGTTCATATTATTAAACTAGTCAAA 
AATGCTAAAATAATTTGGGAGAAAATATTTTTTAAGTAGTGTTATAGTTTCATGTTTATCTTTTATTATGTTTTGTGAAGTTGTGTCTT 
TTCACTAATTACCTATACTATGCCAATATTTCCTTATATCTATCCATAACATTTATACTACATTTGTAAGAGAATATGCACGTGAAACT 
TAACACTTTATAAGGTAAAAATGAGGTTTCCAAGATTTAATAATCTGAYCAAGTTCTTGTTATTTCCAAATAGAATGGACTCGGTCTGT 
TAAGGGCTAAGGAGAAGAGGAAGATAAGGTTAAAAGTTGTTAATGACCAAACATTCTAAAAGAAATGCAAAAAAAAAGTTTATTTTCAA 
GCCTTCGAACTATTTAAGGAAAGCAAAATCATTTCCTAAATGCATATCATTTGTGAGAATTTCTCATTAATATCCTGAATCATTCATTT 
TAGCTAAGGCTTCATGTTGACTCGATATGTCATCTAGGAAAGTACTATTTCATGGTCCAAACCTGTTGCCATAGTTGGTAAGGCTTTCC 
TTTAAGTGTGAAATATTTAGATGAAATTTTCTCTTTTAAAGTTCTTTATAGGGTTAGGGTGTGGGT^AAATGCTATATTAATAAATCTGT 
AGTGTT TTGTGTTT AT ATGTT C AG AACC AGAGT AGACTGGATTGAAAGATGG ACTGGGTCTAATTTATCATG ACTG ATAGATCT G GTT A 
AGTTGTGTAGTAAAGCATTAGGAGGGTCATTCTTGTCACAAAAGTGCCACTAAAACAGCCTCAGGAGAATAAATGACrTGCTTTTCTAA 
ATCTCAGGTTTATOTGGGCTCTATCATATAGACAGGCTTCTGATAGTTTGCAACTGTAAGCAGAAACCTACATATAGTTAAAATCCTGG 
TCTT TC TTGGTAAACAGATTTTAAATGTCTGATAT AAAAC ATGCC ACAGGAG AATTCGGGGATTTGAGTTTCT CTG AAT AGC AT AT AT A 
TGATGC ATC GG ATAGGTC AT T ATG ATTTTTT ACC ATTTCGACT T AC AT AAT GAAAACCAATTC ATTTT AAATATC AGATTATT ATTTTG 
TAAGTTGTGGAAAAAGCTAATTGTAGTTTTCATTATGAAGTTTTCCCAATAAACCAGGTATTCTAAACTTGAAAAAAAAAAAAAAAAAA 

;^ 

FIGURE 23 



ATGATCCGCTGCGGCCTGGCCTGCGAGCGCTGCCGCTGGATCCTGCCCCTGCTCCTACTCAGCGCCATCGCCTTCGACATCATCGCGCT 
GGCCGGCCGCGGCTGGTTGCAGTCTAGCGACCACGGCCAGACGTCCTCGCTGTGGTGGAAATGCTCCCAAGAGGGCGGCGGCAGCGGGT 
CCTACGAGGAGGGCTGTCAGAGCCTCATGGAGTACGCGTGGGGTAGAGCAGCGGCTGCCATGCTCTTCTGTGGCTTCATCATCCTGGTG 
ATCTGTTTCATCCTCTCCTTCTTCGCCCTCTGTGGACCCCAGATGCTTGTCTTCCTGAGAGTGATTGGAGGTCTCCTTGCCTTGGCTGC 
TGTGTTCCAG ATC ATCTCCCTGGTAATTTACCCCGTGAAGTACACCCAGACCTTCACCCTTC ATGCC AACCCTGCTGTCACTTACATCT 
ATAACTGGGCCTACGGCTTTGGGTGGGCAGCCACGATTATCCTGATTGGCTGTGCCTTCTTCTTCTGCTGCCTCCCCAACTACGAAGAT 
GACCTTCTGGGCAATGCCAAGCCCAGGTACTTCTACACATCTGCCTAA 



FIGURE 24 



human BCQ5 1 MIRCGLACERCRWILPLLLLSAIAFDIIAIAGRGWLQSSDHGQTSSLWWK 50 
mouse~BCQ5 1 MLRCGLACERCRWILPLLLLSAIAFDIIALAGRGWLQSSNHIQTSSLWWR 50 



rat BCQ5 1 



0 



human BCQ5 51 CSQEGGGSGSYEEGCQSLMEYAWGRAAAAMLFCGFIILVICFILSFFALC 100 

mouse~BCQ5 51 CFDEGGGSGSYDDGCQSLMEYAWGRAAAATLFCGFIILCICFILSFFALC 100 

rat BCQ5 1 EYAWGRAAAATLFCGFI ILVICFILSFFALC 31 

human BCQ5 101 GPQMLVFLRVIGGLLALAAVFQIISLVIYPVKYTQTFTLHANPAVTYIYN 150 

mouse~BCQ5 101 GPQMLVFLRVIGGLLALAAIFQIISLVIYPVKYTQTFRLHDNPAVNYIYN 150 

rat BCQ5 32 G PQMLVFLRVI GGLLALAAVFQI I S LVI YPVKYTQT FRLHDNPAVN YI YN 81 

human BCQ5 151 WAYGFG WAAT I I LI GCAFFFCCL PNYEDDLLGN AKPRY FYTS A 193 

mouse~BCQ5 151 WAYGFGWAATIILIGCSFFFCCLPNYEDDLLGAAKPRYFYPPA 193 

rat BCQ5 82 WAYGFGWAATIILIGCSFFFCCLPNYEDDLLGNAKPRYFYTSA 124 
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BCQ5p1 

Ac-Cys-Ser-Tyr-Ser-AIa-Pro-Ser-Pro-Ser-Thr 
-Ser-Ser-Arg-Trp-Pro-NH 2 

BCQ5p2 

Ac-Cys-Leu-Pro-Asn-Tyr-Glu-Asp-Asp-Leu 
-Leu-Gly-Asn-AIa-Lys-Pro-NH 2 

BCQ5p3 

Ac-Cys-GIy-GIy-Asn-AIa-Pro-Lys-Arg-Gly-GIy 
-Gly-Arg-GIy-Ser-Tyr-N H 2 
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FIGURE 27 



GTCACCGGAATCAAGGTGTGGCTGGAGCGCCGCTCCCCCGCCGYCAGCCCGKKGGCCGCGTCTTCGGGGGAGCCGCCTCTTCCTTWATTC 
GGCKCYGACAGCGCTCGCAGGACCACTCTTGGCCGCTGCTCCTGCCCGGCGTTCCTCCGCTCCGCGCCCGCCGCCACCGACGACATGCTG 
CGCTGCGGCCTGGCCTGCGAGCGCTGCAGGTGGATCCTGCCCCTGCTGCTGCTCAGCGCCATCGCCTTCGACATCATCGCGCTGGCCGGC 
CGCGGCTGGCTGCAGTCTAGCAACCACATCCAGACATCGTCGCTTTGGTGGAGGTGTTTCGACGAGGGCGGCGGCAGCGGCTCCTACGAC 
GATGGCTGCCAGAGCCTCATGGAGTACGCATGGGGACGAGCAGCTGCAGCCACGCTTTTCTGTGGCTTTATCATCCTGTGCATCTGCTTC 
ATTCTCTCGTTCTTCGCCCTGTGTGGACCCCAGATGCTTGTTTTCCTGAGAGTCATTGGAGGCCTCCTCGCACTGGCTGCCATATTCCAG 
ATCATCTCCCTGGTAATCTACCCCGTGAAGTACACACAGACCTTCAGGCTTCACGATAACCCTGCTGTTAATTACATCTATAACTGGGCC 
TATGGCTTCGGATGGGCGGCCACCATCATCTTGATTGGTTGTTCCTTCTTCTTCTGCTGCCTCCCCAACTACGAGGATGACCTTTTGGGG 
GCCGCCAAGCCCAGGTAOn'CTATCCCCCAGCCTAATGTGGGAGGAAGAGCCTGAGAAAAGCCTGCTGCAAGATGGATCTGAGGAGGAAA 
CTG TTCTCC AAGGCACAKQGAACCT ACGTTTGGGCAATG T TCAT ATGATC AGAAATGTTAGAAT AAATGCTAAAG AAAAT TCTTCAT AAT 
TAGTGTTAAGTTTCATGTATGTCGTGTGGAGTTAAAAAGACTTGAATTCTGTTTGCTAAGTATATGCTAATTTTTCCTTATGTCAATTCT 
ATACC AT T TAAGCTTCATT TGTTAAAGAATATGCCTGTGAAACTTGATAAGGT AG AAATGCAGCAGCCTCTCATT T AATAATCTG ATGGG 
GCTTCTGTTTTTCCACATAGAATGGGTTGTTTCTGCTAAGGGCTACAGAGGAGGAAAGTCACTGGCAAAACTTCCATGACCAAATATCCT 
G AAATT AG T TTG TTTTTTTTTAAAAGACCTT ATT TTG AGT T T TCAGTTACAT AAAGAAGCAG AAGCAG ATTGGTT TCCTAAGTG AGC ATC 
ATTTGTGAGAATTTTTAGTCAGTGTTTTGAACAATTATTGTTTTTCTAAGCTTCATGTTGACTTTCTCTGATGCGTAGAAAAGTGTTCTA 
ACGTGGCTGAGGTTAAGCCGCTGTCATTACTGAAATGCTAAGAATTTTCCTCTTTTCCCGTAGTGTAGAGGGGTAGGGTGTGGGCAGAAG 
CCGTGTTAGCACATCTGTAGTATTGTGTGTGTATGCTTAGAACCAGCGTAGACCGGATGGGAGGATGGACTAGGCCTAATCCCTCCCAAC 
TGGTGGATGTGAAGAGGTCAdGTAGGAAGGCACAGGAGGGTCACCACTGTCACAGCAGTGCCATGCAGACATCCTAGGAGAAGACATGGC 
AGTGTTTCTTCTCAGTGCTTCTTCCCTTAACTGAGCTCTGCTCACAGACAGCTAGAATAGATTTTAACTGAAACAGAAACCTAAATGTAA 
TTAAAAACCTGGTCTTCCTTGGTAAGCAGACTTAAAATATCTGTATAGTACATGCAAGTGGAAAATTTGGGAATGCGTGTCTCTGAATAC 
ATACCGGAAGGGCTACTATTACCTTTTTCTTACCATTTATACTTACCTAATGGAAACGAGCTTGTTTTAACTATCAGAACACTATTTTGT 
AAGGTGCTGCAAAGACAGTTGAAGTTTTCATTACCAATTTCCCCAATAAACCAGGTGTTCAAATCCTGAAAAAAAAAGGC 



FIGURE 28 



ATGCTGCGCTGCGGCCTGGCCTGCGAGCGCTGCAGGTGGATCCTGCCCCTGCTGCTGCTCAGCGCCATCGCCTTCGACATCATCGCGCTG 
GCCGGCCGCGGCTGGCTGCAGTCTAGCAACCACATCCAGACATCGTCGCTTTGGTGGAGGTGTTTCGACGAGGGCGGCGGCAGCGGCTCC 
TACGACGATGGCTGCCAGAGCCTCATGGAGTACGCATGGGGACGAGCAGCTGCAGCCACGCTTTTCTGTGGCTTTATCATCCTGTGCATC 
TGCTTCATTCTCTCGTTCTTCGCCCTGTGTGGACCCCAGATGCTTGTTTTCCTGAGAGTCATTGGAGGCCTCCTCGCACTGGCTGCCATA 
TTCCAGATCATCTCCCTGGTAATCTACCCCGTGAAGTACACACAGACCTTCAGGCTTCACGATAACCCTGCTGTTAATTACATCTATAAC 
TGGGCCTATGGCTTCGGATGGGCGGCCACCATCATCTTGATTGGTTGTTCCTTCTTCTTCTGCTGCCTCCCCAACTACGAGGATGACCTT 
TTGGGGGCCGCCAAGCCCAGGTACTTCTATCCCCCAGCCTAA 



FIGURE Z9 



GAATACGCCTGGGGCCGAGCAGCTGCTGCCACTCTCTTCTGTGGATTCATCATCCTGGTCATCTGCTTCATCCTCTCGTTCTTCGCCCTG 
TGTGGACCCCAGATGCTTGTTTTCCTGAGAGTGATTGGAGGCCTTCTCGCACTGGCTGCTGTATTCCAGATCATCTCCCTGGTTATCTAT 
CCCGTGAAGTACACACAAACCTTCAGGCTTCATGATAATCgCGCTGTTAATTACATCTACAACTGGGCCTATGGCTTCGGATGGGCAGCC 
ACGATCATCTTGATTGGTTGCTCTTTCTTCTTCTGCTGCCTCCCCAACTACGAGGATGACCTTCTGGGCAATGCAAAGCCCAGGTACTTC 
TATACATCTGCCTAATGTGGAGGGAGATCCTGAGAAAAGCCTGCTGCAAGATGCATGTGAGGAGGAAAGTGTTCTCCAAGGAGCAAAGAA 
CCTATGTTTGGGCAGTGTTCATATGAGTGGAAATGCTAGAATAAATGCTAAAGAAAATTCTTCATAAAAAAAAAAAAAAAAAAAAA 

FIGURE 30 



GAATACGCCTGGGGCCGAGCAGCTGCTGCCACTCTCTTCTGTGGATTCATCATCCTGGTCATCTGCTTCATCCTCTCGTTCTTCGCCCTG 
TGTGGACCCCAGATGCTTGTTTTCCTGAGAGTGATTGGAGGCCTTCTCGCACTGGCTGCTGTATTCCAGATCATCTCCCTGGTTATCTAT 
CCCGTGAAGTACACACAAACCTTCAGGCTTCATGATAATCCCGCTGTTAATTACATCTACAACTGGGCCTATGGCTTCGGATGGGCAGCC 
ACGATCATCTTGATTGGTTGCTCTTTCTTCTTCTGCTGCCTCCCCAACTACGAGGATGACCTTCTGGGCAATGCAAAGCCCAGGTACTTC 
TATACATCTGCCTAA 



FIGURE 32 



CTTTGAAGCATTTTTGTCTGTGCTCCCTGATCTTCAGGTCACCACCATGAAGTTCTTAGCAGTCCTGGTACTCTTGGGAG 
TTTCCATCTTTCTGGTCTCTGCCCAGAATCCGACAACAGCTGCTCCAGCTGACACGTATCCAGCTACTGGTCCTGCTGAT 
GATGAAGCCCCTGATGCTGAAACCACTGCTGCTGCAACCACTGCGACCACTGCTGCTCCTACCACTGCAACCACCGCTGC 
TTCTACCACTGCTCGTAAAGACATTCCAGTTTTACCCAAATGGGTTGGGGATCTCCCGAATGGTAGAGTGTGTCCC TGA G 
ATGGAATCAGCTTGAGTCTTCTGCAATTGGGTCACAACTATTCATGCTTCCTGTGATTTCATCCAACTACTTACCTTGCC 
TACGATATCCCCTTTATCTCT7VATCAGTTTATTTTCTTTCAAAT7UVAAAATAACTATGAGCGAGCTAACAT 



FIGURE 33 



ATGAAGTTCTTAGCAGTCCTGGTACTCTTGGGAGTTTCCATCTTTCTGGTCTCTGCCCAGAATCCGACAACAGCTGCTCC 

AGCTGACACGTATCCAGCTACTGGTCCTGCTGATGATGAAGCCCCTGATGCTGAAACCACTGCTGCTGCAACCACTGCGA 

CCACTGCTGCTCCTACCACTGCAACCACCGCTGCTTCTACCACTGCTCGTAAAGACATTCCAGTTTTACCCAAATGGGTT 
GGGGATCTCCCGAATGGTAGAGTGTGTCCCTGA 



FIGURE 34 



MKFS^VLVLLGVSIFLVSAQNPTTAAPADTYPATGPADDEAPDAETTAAATTATTAAPTTATTAASTTARKDIPVLPKWV 
GDLFiiGRVCP. 



FIGURE 35 



H-Gln-Asn-Pro-Thr-Thr-Ala-AIa-Pro-AIa-Asp-Thr- 
Tyr-Pro-Ala-Cys-NH 2 



Ac-Leu-Pro-Lys-Trp-Val-Gly-Asp-Leu-Pro-Asn 
-Gly-Arg-Vai-Cys-Pro-OH A 



FIGURE 36 
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FIGURE 37 
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FIGURE 4 2 



ggagttttctggagctgttgcaatgtgtatgctggtgaaatctacttgagcattaagcagtatctcccagc 
&tt gttagct actgagt ggcacat ct t cagt acgcatgat tcgtgggggactcaggcagaggtaaaagt gt 
gaaacttttcagcattaccxaagaagcaaaggctcaattttggctgcttcattcttatctcttctgccaca 
gttctaacgtgcctgatctactgagaccaagg^Haccaatgactcagaagggaaaatgggatttaaacac 

GCAAAGATCATGGGGAATTTCAGAGGTCATGCCCTCCCTGGAACCTTCTTTTTTATTATTGGTCTTTGGTG 
GTGTACAAAGAGTATTCTGAAGTATATCTGCAAAAAGCAAAAGCGAACCTGCTATCTTGGTTCCAAAACAT 
TATTCTATCGATTGGAAATTTTGGAGGGAATTACAATAGTTGGCATGGCTTTAACTGGCATGGCTGGGGAG 
CAGTTTATTCCTGGAGGGCCCCATCTGATGTTATATGACTATAAACAAGGTCACTGGAATCAACTCCTGGG 
CTGGCATCATTTCACCATGTATTTCTTCTTTGGGCTGTTGGGTGTGGCAGATATCTTATGTTTCACCATCA 
GTTCACT'TCCTGTGTCCTTAACCAAGTTAATGTTGTCAAATGCCTTATTTGTGGAGGCCTTTATCTTCTAC 
AACCACACTCATGGCCGGGAAATGCTGGACATCTTTGTGCACCAGCTGCTGGTTTTGGTCGTCTTTCTGAC 
AGGCCTCGTTGCCTTCCTAGAGTTCCTTGTTCGGAACAATGTACTTCTGGAGCTATTGCGGTCAAGTCTCA 
TTCTGCTTCAGGGGAGCTGGTTCTTTCAGrATTGGATTTGTCCTGTATCCCCCCAGTGGAGGTCCTGCATGG 

gatctgatggatcatgaaaatattttgtttctcaccatatgcttttgttggcattatgc^gtaaccattgt 
catcgtsggaatgaattatgctttcmtacctggttgg^^ 

aagttgaaaaagacttctgtgctgaacgagaac^gaatcagaagaagaaatgjbictttgatgagcttcc 
agtttttcsagataaaccttttcttttttacmtctptc 

cagctggctaaggatgactctaagtgtactgtttgcatttcgaatttggttaaagtatttgaatttaaata 

TTTTCTT s TT agc%ttgaaaatattttgggtgatac^ 

ggggctagagtcatttttttccagattatctaaagtt^ 

TTTGCCTTATAGATATGCTCAAGGTTACTGGGCTTGCTACTATTTGTAACTCCTTGACCATGGAATTATAC 
TTGTTTATGTTGTTGCTGCAATGAGAAATAAATGAATGTATGTATTT!rGGTGCAGAAAAAAAAA 



FIGURE 4 3 



MTNDSEGKMGFKHPKIMGNFRGHALPGTFFFIIGLWWCTKSILKYICKKQKRTCYLGSKTLFYRLEILEGI 
TIVGMALTGMAGEQFIPGGPHLMLYDYKQGHWNQLLGWHHFTMYFFFGLLGVADILCFTISSLPVSLTKLM 
LSNALFVEAFIFYNHTHGREMLDIFVHQLLVLWFLTGLVAFLEFLVRNNVLLELLRSSLILLQGSWFFQI 
GFVLYPPSGGPAWDLMDHENILFLTICFCWHYAVTIVIVGMNYAFITWLVKSRLKRLCSSEVGLLKNAERE 
QESEEEM. 



BCN1p1 



Ac-Tyr-Pro-Pro-Ser-Gly-GIy-Pro-Ala-Trp- 
Asp-Leu-WIet-Asp-His-Cys-NH 2 



BCN1p2 



Ac-Cys-Leu-Lys-Asn-AIa-Glu-Arg-GIu-GIn-Glu-Ser 
-Glu-Glu-Glu-Met-OH 



FIGURE 44 
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FIGURE % A 



TTCCTCCGCGAAGGCT^ 

AGACTGAGGTCCTGACAAGCGATAACATTTCTGATAAAGACCCGATCTTACTGCAA 
CGTCCTCTTTTTTGGTGCTGCT 

CCTA TrrCllTlTl ' ll 'l 1 1 1 1 1 AAACAAAAAACAACACCCCCrCCCCrCTCCCACCCGGCACCG 
GGCACATCCITGCTCTATTTCCTITCT 

GGTGGGGGAGGGAAAGGGGGGGGATGCAGGAAAGACCTTTTTCTCT 
CAAGATCAACTCTGCAAACAACAGAAGACGGTTC 

CGGGCTGCCGAGGGTGTTCTrGACGATTAATCAACAGATGTACAGATCAGCTCT 
TTCTGTGTCTTCTGAGCGTCTTCTAAGACAATTGCATTAGCCTCCT 

ttaataattgtaaaaagcactctaaagccacatgccttatgaagtc 

tacaaai^Mgtccggaaaaagaacccccctctgagaaacgttgcaagtgaaggcgagggcc 

agatcctggagcctataggtacagaaagc^ 

gatcagatgtcagaaaatacggatcagagtgatgctgcagaactaaatcataaggaggaaca 

TAGCITGCATGTTCAAGATCC^^ 

tgagaaggctggcttcaattatgaaagccccagtaagggaggaaacitrc^ 

tgatgaggtgacagacagaaatatgttggCtttctcatctccagctgctgggggag 

gcccttgaagtctccgcaaagagcagaggcagatgaccctcaagatatggcctgcaccccctc 

AGGGGACTCACTGGAGACAAAGGAAGATCAGAAGATGTCACCAAAGGCTACAGAGGAAACA 

GGGCAAGCACAGAGTGGTCAAGCCAATTGTCAAGGTTTGAGCCCAGTTTCAGTGGCCTCAAA 

AAACCCACAAGTGCCTTCAGATGGGGGTGTAAGACTGAATAAATCCAAAACTGACTTACTGG 

TGAATGACAACCCAGACCCGGCACCTCTGTCTCCAGAGCnTCAGGACn^ 

GTGGATATGGTTACHACGGCAACGACCCCACAGATCT 

TAGGACTGCATAACCGCACCAGGCAAGATGCTC 

AACATGGTGCAGTTCAGCCATTCCAAAGACTTC 

GTGCTGCAGGACATCAATTCTTCAAGGCCTGTTTTACTAAATGGGACCT 

ACTTCAGGTGGAACATTCATTGGCATTGGACGGAAAACACCAGATTGCCAAGGGAACACCAA 
GTATTTCCGCTGTAAATTCTGCAATTTCACTTATATGGGCAACT 
CATTTTCTTCAGACTCACCCAAACAAAATAAAAGCTTCT 
CTTCAGAGAAAAACTCTAACAAGTCCATCCCTGCACTTCAATCCAGTG 

GAAAATGGCAGGACAAGATAACAGTCAAAGCAGGAGATGACACTCCTGTTGGGTACTCAGTG 

CCCATAAAGCCCCTCGATTCCTCTAGACAAAATGGTACAGAGGCCACCAGTTACTACTG 

AAATTTTGTAGTTTCAGCTGTGAG 

CAGCACGGAGCAGTGCAGTCAGGCGGCCTTAATCCAGAGTTAAATGATAAGCTTTCCAGG 

CTCTGTCATTAATCAGAATGATCTAGCCAAAAGTTCAGAAGGAGAGACAATGACCAAGACAG 

ACAAGAGCTCGAGTGGGGCTAAAAAGAAGGAC^CTC 

GTAACGAGCTATAATTGTCAGTTCTGTGACTTCCGATATTCCAAAAGCCATGGCCCT 
ATTGTAGTGGGGCCACITCrCCGTCATTATCAACAGCTCCATAACATTCACAAGTO 
AACACTGTCCATTCTGTCCCAGAGGACTTTGCAGCCCAGAAAAGCACC^ 
ATCCGTTTGCTTGTAGAAAAAGTAATTGTTCCCACTGTGCACT 

TGGGGCGGCTGGAAGCTCGCGAGTCAAACATCAGTGCCATCAGTGTTCATTCACCACCCCTGA 

CGTAGATGTACTCCTCTTTCACTATGAAAGTGTGCATGAGTCCCAAGCATCGGATGTCAAACA 

AGAAGCAAATCACCTGCAAGGATCGGATGGGCAGCAGTCTGTCAAGGAAAGCAAAGAACACT 

CATGTACCAAATGTGATTTTATTACCCAAGTGGAAGAAGAGATTTCCCGACACTACAGGAGAG 

CACACAGCTGCTACAAATGCCGTCAGTGCAGTTTTACAGCTGCCGATACTCAGTC^ 

AGCACTTCAACACTGTTCACTGCCAGGAACAGGACATCACTACAGCCAACGGCGAAGAGGAC 

GGTCATGCCATATCCACCATCAAAGAGGAGCCCAAAATTGACITCAGGGTCTACAATCT 

ACTCCAGACTCTAAAATGGGAGAGCCAGTTTCTGAGAGTGTGGTGAAGAGAG^ 

AGAGAAGGACGGGCTCAAAGAGAAAGTTTGGACCGAGAGTTCCAGTGATGACCTTCGCAATG 

TGA(^GGAGAGGGGCAGACATCCTGCGGGGGAGTCCGTCATACACCCAAGCAAGCCTGGGG 

CTGCTGACGCCTGTGTCTGGCACCCAAGAGCAGACAAAGACTCTAAGGGATAGTCCCAATGT 

GGAGGCCGCCCATCTGGCGCGACCTATTTATGGCTTGGCTGTGGAAACCAAGGGATTCCTGCA 
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GGGGGCGCCAGCTGGCGGAGAGAAGTCTGGGGCCCTCCCCCAGCAGTATCCTGCATCGGGAG 

AAAACAAGTCCAAGGATGAATCCCAGTCCCTGTTACGGAGGCGTAGAGGCTCCGGTGTTTT^ 

GTGCCAATTGCCTGACCACAAAGACCTCTCTCTGGCGAAAGAATGCAAATGGCGGATATGTAT 

GCAACGCGTGTGGCCTCTACCAGAAGCTTCACTCGACTC^ 

AAAACAACGGTGAGCAGATTATTAGGAGGAGAACAAGA 

CAGGCTGAGCAGCTCAACAAACAGCAGAGGGGCAGCAATGAGGAGCAAGTCAATGGAAGCC 
CGTTAGAGAGGAGGTCAGAAGATCATCTAACTGAAAGTCACCAGAGAGAAATTCCACTCCCC 
AGCCTAAGTAAATACGAAGCCCAGGGTTCATTGACTAAAAGCCATTCTGCT 
CTGGTCAGCCAAACTITGGATAT^^ 

CCTCAGGAAAGTACTGGAGATCCAGGAAATAGTTCATCCGTATCTGAAGGGAAAGGAAGT^ 

TGAGAGAGGCAGTCCTATAGAAAAGTACATGAGACCTGCGAAACACCCAAATTATTCACCAC 

CAGGCAGCCCTATTGAAAAGTACCAGTACCCACTITITGGACT^ 

CCAGAGTGAAGCTGATTGGCTGCGGTTCTGGAGTAAATATAAGCTCTCCGT^ 

GCACTACITGAGTCACGTGCCTGGCCTACCAAATCCTrGCCAA 

TTCAATCTGCCTCCTCATTTTTC 

TCAAGCATTCCAGACCTGGGCCAACTGCAAACGGTGCCTCCAAGGAGAAAACGAAGGCACCA 
CCAAATGTAAAAAATGAAGGTCCCTTGAATGTAGTAAAAACAGAGAAAGTTGATAG 
TCAAGATGAACTITCAACAAAATGTGTGCACTGTGGCATTGTCTTTCT 
TGCTTTGCATATGAGTTGCCATGGTGACAG^ 

TGCACGGACAAATATGACITCACAACAC ATATC CAGAGGGGCCTGCATAGGAACAATGCACA 
AGTGGAAAAAAATGGAAAACCTAAAGAG^^AACCTTAGCACTTAGCA 
ATAGGTTTTCTTGATGGGAATTCAATAGCTTGTAATGTCT^ 
CTTCATAGAGCCTGCCnTATCCAACATGAAACT 

AGGTTACCAAGATTAAAAAGTGAGATAAATGGTCAATGAGAAAGAATGGAAGATGGTAAAC 
AATCACTTTTTAAAACCTGTTAAGTCAAAACCATCTTGGCTAA 

CATAAGAGATATCACCAGACTAGAATTAATATATTTATAAAGAAAGAGACCAAAACT 

GAATTTGAAAGGGTTTACATATTATTATACTAAAGCAGTACT 

GTTCCAAAACCCATAAATTGTTGCCTAAATTTATAATGATCATGAAACCCT 

AGAAATTGAAGGTCCAGGGCAATGAAAGAAAAATGGCGCCCTCT 

TGGCCATGTTTCAGATTTTGACCTAGAAATC^ 

AAGCAACATGACAGATGGTGGCACGCTGTITITACCCAGCCCTGCCTGTACATACACATGC^ 
ACCCTCTCTGATATTTTTGTCCT^ 

GATTCATTTTGTCCACACATGTACCCATTTTAAAAAACAATGTCCT 

TTCATTTTAGCCAGGTATTTCTT^ 

TCCTGTTGGTTACTAATCTCACTC 

ATAGATGGATACAAATGTCAGACCGTGGGTTTAATTTGTTTAGAACACATGG^^ 
AAGGTAACCTGCTGTATTTATTC^ 

GCAGCGTCTAAGGTTACGTTACCACAGACTGACAGTTGGTATATGTACCAGCCAATCCCTTCA 

TTAAATGTATACAGATTTAGTTAAGTAGCATTAAATAGGATTCTTAGAAGTATGTC 

AACTTTTAATACTTAAGGCTTTGTAAAAACTATCCATGAAGGGA 

CTCAGGGAAATAGGGCTAAATAACTGAACATTAAATAATTGGTTAAAGGTC 

GCCTCAATGCTTGCTACAAGGATGTATGTACAAGGACT 

CCCAACCAGTAGTTTATTTTTTGCC^ 

TGTCAGATTAACTTATTTCATTAAAGAAGTTGGGAGAACAAATAGGAAAA 
TTCTAGTAAATATTAATGTATTA^ 

CTACAGTGTACGTATGCAACAAAGATATTCCATCATGCATTAGAGTCAGTTCTGGCTCT 

AGCTGTTTACATTTGCAAATGTAGCAAACAAGGTAATGAAGCAACTAT^ 

TATCCITITGTGTGTG^ 

TCTTGCTATAATGGTATGGAAAACAAGA^ 

AAAAGGGTAGCACITATTCATTCCAA 

TTGTTATGCITAAGATGATAAACATATATCCTCTTm 

CATTTCAGAAATTATTTTGATAAGTGTTGCTGGAATCTGCAACG 

GTAGTCGCATTTGCACTCCATTTTTA 

GTTTTGTTTCTTITTCACAGTGCCGGGTCI^ 

ACCAGTTCGTGACTGTTGTAGCGAATGAAGTTA 

TTTCATTTTTGCATTTTTTTGTTTGCATA 
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AATCAGGACTAAGTCCTCTGCTTCAG 
GCGTAGCTCTAATATTCACATAAA 

AATTATGTGATGTAATTTATCTTCCTTAGGAATITrGATGGATGCA 

GACTTGAGAGGTGACAATTAAAGATCTAAAAAAGAGAGGAGATTCCCCCAAACAACAATATT 

TAATTTTCTTAGTAAAAAGAATAACAGAATGCATCGTGGCAATCCTTA 

GTGGACTGCTTAAATCAGCAAAACACCAGAAGTTTGGTTAACTTGGGCAATATO 

ACTTTTTGGGCAAAACTACTCATTAAGCAATTTCTCTAGTC 

ATTTTTGGCATGTATGCCTTTTTATm 

TATCAACTAGCATTGGAAAATACATATCACTATTCTTGGAATATTTATGGTCAGTCT 

AGTAAAATATTTTTGGATAGCGTTGACACGATAGATCTTATTCCATAC^ 

ATTTTATTTTCATTTTTTGCTTTC^ 

TGAAAGAGACAAAAATTTATTATAACACTAAACACTCCTTTm 

CCATCTCTCAAGATATATTATAAAATTTATITITIT 

AAATTGTGATTTTAAACGAGCTATT^^ 

TTTAGGAATTTTCTCTCnTGGAAAAGGCTTCCCCT 

GTGTGCCATTTAAAAACTGAAAATATTTTAAAATTATTTGTCT AT^ 

ATCAAACTTTAGGCCAGGACCAGCTCATC 

CACTCACCTCTGTATTCATTCTGTTGTTTGGGATAGAAAAATCATAAAGAGCCAA 

AGAACGTTGTGGATTGAGAGAGACACTACATGACTCCAAGTATATGAGAAAAGGACAGAGCT 

CTAATTGATAACTCTGTAGTTCAAAAGGAAAAGAGTATGCCCAATTCTCTCTA 

TGAGATTTTTTTTAATCAACTTTTAAGATA 

AGGTAGATTTTTATAAAACAAGCATGGGGATTCTTTTCTAAG 

AAAAGTATCTTTAACAGCTCTTTGTTGAAGCCTGTG 

GTGCACATAATCTATTATGATCCAATGCAAATACAGCTCCAAAAATATTAAATGTATATATAT 
TTTAAAATGCCTGAGGAAATACATTTTTCTTAATAAACT^ 

AATAATTATTAGCCTCCTGTTGTGTGGCTGCAAAACATCACAAAGTGACCGGTCTTGAGA 
GTGAACTGCTGCCCTGTTTAGTAAATAAAATTAATGCATTTCTAGAGGGGGAATATCT 
CCAGTGGTGGAAATGTGGAGTAAAGAAGCTGGTGGTCTGCTTCTGTGCTGTATGCCAGCCm 
TGCCTTAAGTTGAGAGGAGGTCAACTTTAGCrACTGTCTI^ 

AAAAAAAAGAAAAAAAGATCAAGTCGTCTTTGGTGAGCCAGTAAGGTGAAAGOT 

GTCCAAGGCACAAGAGAAAATTGAGGAATTGAAATGCAACCTGAGTATCAAACTAAATATTC 

TAATCAAAGGTAGGTACTGTTAGGTGGAATTCTATCAGCAGGCAACTGCAAATGAGAAGAAG 

ATAGAAGGACGCCCGTCGGGACTITGGAGGGCATTGTTATTITC 

GGGCAGAGGCATGGATTCTTTGCAGAGCAC^ 

GTGGGCTCACATGTTCCTGATAGTGCTGCAGTTC 

ATTAGAACTTCTGGAATATGCTAGGGCAGAAGTATGTCAAGTATGTCACATGAAGAAAATGT 

GAAATTCAAGAGTAATCCACACGTGAGAAACTAGACAATGTACATTCATGTGTTCTCTTGAAA 

GGAAAGGGAGAGCTGTAAGCTTCACTCT 

CGTGGAAATAATGTTTAGCnTITATCAGAGAAAATTGTCCIT 

(HXTAATTCTGGTTTTCCCCT 

ATCACTTTTTCTTTTTGTGCCTCAGGTTCCTCASCTGTAAAATTGAAAAATATATGTATTA 

ATAATATTATTAATAATAATAATGGTAATGTAGTACTTGTTTGTAAAGCACTTTGAGATC 

CTTGGTTGAAAGGCACCATAGGAGTGCCAAGTATTATTATGTGGCCAAGGGGGTTATTT 

AAACTGTCAGTTCCCAAAGGCCAGGAAAGGTTGGG GTCATTTTTCTTAAAGACGAGCTG 

TAAATATCAACTAGGCAGCCAATAGTGTTGACTATGAAGATGCAAAACTATTACTAGGCT 

GATAAAATCATAGTTTCnrrAATGGCTACCAATAAGGCAAATATCACAATAATAAACGCCA 

AATTCCTTAGGGCGGACTATTTGACAACCACATGGAAAACTTTGGGGGAGGCATGAGGG 

GGGAACATCTCAAAATGCCAATGTAAAATTTAACTTACAGCAATATTCACCAGCAGAAAA 

TGTCTTTCATATGGAATGATTTCATGTTGCTAAGAAAAAGAATTCAATTTGTAGTCCTGA 

TTTGAATACTAGAATGTTGGCTATAATAGTTCTGTTCTTACAACACATGAAATTTTTTCGT 

TTTATTTTATTTTGTTTTCATAGTGCATGTTCATTTCTACTCACAAACAT 

ATTTCTTATGCAAACAATCTTCAGGCAGCAAAGATGTCTGTTACATCTAAACTTGAATAA 

TAAAGTTTTACCACCAGTTACACAT AACGGCGTTGGTATGGTTTATATGGATTCACTTTC 

ATCCTTCTAGGCAATAGGGAAATACAGATCATTGTAATATATATATATATATATACAGGC 

TCTGCTGAAT^GAAATGCTGAAATCAAATCACCATTCTAAAAAATTATTACTTATATTGA 

TAAAGCCTGGANTCTCTCAACTTGTTTTC 



TACTGATAGATTTTGTGTAAAAAGATATATACTAGTTTCTTCAGAAAGATTAACAATAAA 
AATTGTGTTTATTTCAAAAAAAAAAA 
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MVRKKNPPLRNVASEGEGQILEPIGra^ 
DPSSSSKKDLKSAVLSEKAGFNYESPSKGGNFPSFPHD^ 

EADDPQDMACTPSGDSLETKEDQKMSPKATEETGQAQSGQANCQGLSPVSVASKNPQVPSDGGV 

RLNKSKTDLLVNDNPDPAPL^^ 

DSKILALHNMVQFSHSKDFQKVNRSW 

QGNTKYFRC^CNFITMGNSST 

LGKWQDKITVKAGDDTPVGYSWIKPLDSSRQNGTEATSYWC^ 

HGAVQSGGLNPELNDKLSRGSVINQNDLAKSSEGETMTKTDKS 

YNCQFCDFRYSKSHGPDVIWGPLLRHYQQLHNIHKCTIKHCPFCPR 

SNCSHCALLLLHLSPGAAGSSRVKHQCHQC^ 

DGQQSVKESKEHSCTKCDFITQVEEEISRHYRRAHSC^ 

ITTANGEEDGHAISTIKEEPK1DFRVYNLLTPDSKMGEPVSESVVKREKLE 

DLRKVTWRGADILRGSPSYTQASLGLLTP 

QGAPAGGEKSGALPQQYPASGENKSKDESQSLLRRRRGSGWCANCLTTKTSLWRKNANGGW^ 
NACGLYQKLHSTPRPLNIIKQNNGEQn^^ 

SEDHLTESHQREIPLPSLSKYEAQGSLTKSHSAQQPVLVSQTLDIHKRMQPLfflQIKSPQESTGDPGN 

SSSVSEGKGSSERGSPIEKYMRPAKHPNYSPPGSPIEKYQYPLFGL^ 

KLSWGNPHYLSHWGLPOTCQNYWYPTFNLPPHFSAV 

TKAPPNVKNEGPLNVWIEK^ 

HLCTDKYDFTTHIQRGLHRNNAQVEKNGKPKE 
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ACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGTGGCCACCCACCATCATCTAAAGAAGA 

TAAACTTGGCAAATGACATGCAGGTTCTTCAAGGCAGAATAATTGCAGAAAA 

ACCCTATCTGCAGATGTTCTGAATACCTCT^ 

TAATTCAAGAACTCCAGAAATCAGGAGA 

AATACA§^§AAGTATTCTTGCTGTGCT 

AGCCTCTGTTCGACTGTCAGATCCCCGAGGTC^ 

CATCCGACCCAACATTATTCITGTGCTTACCGATGATCAAGATGTGGAGCTGGGGTCCCTG^ 

AAGTCATGAACAAAACGAGAAAGATTATGGAACATGGGGGGGCCACCTTCATCAATGCC 

TTTGTGACTACACCCATGTGCTGCCCGTCACGGTCCTCCATGCTCACCGGGAAGTATGT 

GCACAATCACAATGTCTACACCAACAACGAGAACTGCTCTTCCCCCTCGTGGCAGGCCA 

TGCATGAGCCTCGGACTTTTGCTGTATATCTTAACAACACTGGCTACAGAACAGCCTTTT 

TTGGAAAATACCTCAATGAATATAATGGCAGCTACATCCCCCCTGGGTGGCGAGAATGG 

CTTGGATTAATCAAGAATTCTCGCTTCTATAATTACACTGTTTGTCGCAATGGCATCAAA 

GAAAAGCATGGATTTGATTATGCAAAGGACTACTTCACAGACTTAATCACTAACGAGAG 

CATTAATTACTTCAAAATGTCTAAGAGAATGTATCCCCATAGGCCCGTTATGATGGTGAT 

CAGCCACGCTGCGCCCCACGGCCCCGAGGACTCAGCCCCACAGTTTTCTAAACTGTACC 

CCAATGCTTCCCAACACATAACTCCTAGTTATAACTATGCACCAAATATGGATAAACACT 

GGATTATGCAGTACACAGGACCAATGCTGCCCATCCACATGGAATTTACAAACATTCTAC 

AGCGCAAAAGGCTCCAGACTTTGATGTCAGTGGATGATTCTGTGGAGAGGCTGTATAAC 

ATGCTCGTGGAGACGGGGGAGCTGGAGAATACTTACATCATTTACACCGCCGACCATGG 

TTACCATATTGGGCAGTTTGGACTGGTCAAGGGGAAATCCATGCCATATGACTTTGATAT 

TCGTGTGCCTTTTTTTATTCGTGGTCCAAGTGTAGAACCAGGATCAATAGTCCCACAGAT 

CGTTCTCAACATTGACTTGGCCCCCACGATCCTGGATATTGCTGGGCTCGACACACCTCC 

TGATGTGGACGGCAAGTCTGTCCTCAAACTTCTGGACCCAGAAAAGCCAGGTAACAGGT 

TTCGAACAAACAAGAAGGCCAAAATTTGGCGTGATACATTCCTAGTGGAAAGAGGCAAA 

TTTCTACGTAAGAAGGAAGAATCCAGCAAGAATATCCAACAGTCAAATCACTTGCCCAAA 

TATGAACGGGTCAAAGAACTATGCCAGCAGGCCAGGTACCAGACAGCCTGTGAACAACC 

GGGGCAGAAGTGGCAATGCATTGAGGATACATCTGGCAAGCTTCGAATTCACAAGTGTA 

AAGGACCCAGTGACCTGCTCACAGTCCGGCAGAGCACGCGGAACCTCTACGCTtGCGGC 

TTCCATGACAAAGACAAAGAGTGCAGTTGTAGGGAGTCTGGTTACCGTGCCAGCAGAAG 

CCAAAGAAAGAGTCAACGGCAATTCTTGAGAAACCAGGGGACTCCAAAGTACAAGCCCA 

GATTTGTCCATACTCGGCAGACACGTTCCTTGTCCGTCGAATTTGAAGGTGAAATATATG 

ACATAAATCTGGAAGAAGAAGAAGAATTGCAAGTGTTGCAACCAAGAAACATTGCTAAG 

CGTCATGATGAAGGCCACAAGGGGCCAAGAGATCTCCAGGCTTCCAGTGGTGGCAACAG 

GGGCAGGATGCTGGCAGATAGCAGCAACGCCGTGGGCCCACCTACCACTGTCCGAGTG 

ACACACAAGTGTTTTATTCTTCCCAATGACTCTATCCATTGTGAGAGAGAACTGTACCAA 

TCGGCCAGAGCGTGGAAGGACCATAAGGCATACATTGACAAAGAGATTGAAGCTCTGCA 

AGATAAAATTAAGAATTTAAGAGAAGTGAGAGGACATCTGAAGAGAAGGAAGCCTGAGG 

AATGTAGCTGCAGTAAACAAAGCTATTACAATAAAGAGAAAGGTGTAAAAAAGCAAGAG 

AAATTAAAGAGCCATCTTCACCCATTCAAGGAGGCTGCTCAGGAAGTAGATAGCAAACT 

GCAACTTTTCAAGGAGAACAACCGTAGGAGGAAGAAGGAGAGGAAGGAGAAGAGACGG 

CAGAGGAAGGGGGAAGAGTGCAGCCTGCCTGGCCTCACTTGCTTCACGCATGACAACAA 

CCACTGGCAGACAGCCCCGTTCTGGAACCTGGGATCTTTCTGTGCTTGCACGAGTTCTA 

ACAATAACACCTACTGGTGTTTGCGTACAGTTAATGAGACGCATAATTTTCTTTTCTGTG 

AGTTTGCTACTGGCTTTTTGGAGTATTTTGATATGAATACAGATCCTTATCAGCTCACAA 

ATACAGTGCACACGGTAGAACGAGGCATTTTGAATCAGCTACACGTACAACTAATGGAG 

CTCAGAAGCTGTCAAGGATATAAGCAGTGCAACCCAAGACCTAAGAATCTTGATGTTGG 

AAATAAAGATGGAGGAAGCTATGACCTACACAGAGGAGAGTTATGGGATGGATGGGAAG 

GT^gTCAGCCCCGTCTCACTGCAGACATCAACTGGCAAGGCCTAGAGGAGCTACACAG 

TGTGAATGAAAACATCTATGAGTACAGACAAAACTACAGACTTAGTCTGGTGGACTGGA 



CTAATTACTTGAAGGATTTAGATAGAGTATTTGCACTGCTGAAGAGTCACTATGAGCAAA 

ATAAAACAAATAAGACTCAAACTGCTCAAAGTGACGGGTTCTTGGTTGTCTCTGCTGAGC 

ACGCTGTGTCAATGGAGATGGCCTCTGCTGACTCAGATGAAGACCCAAGGCATAAGGTT 

GGGAAAACACCTCATTTGACCTTGCCAGCTGACCTTCAAACCCTGCATTTGAACCGACCA 

ACATTAAGTCCAGAGAGTAAACTTGAATGGAATAACGACATTCCAGAAGTTAATCATTTG 

AATTCTGAACACTGGAGAAAAACCGAAAAATGGACGGGGCATGAAGAGACTAATCATCT 

GGAAACCGATTTCAGTGGCGATGGCATGACAGAGCTAGAGCTCGGGCCCAGCCCCAGG 

CTGCAGCCCATTCGCAGGCACCCGAAAGAACTTCCCCAGTATGGTGGTCCTGGAAAGGA 

CATTTTTGAAGATCAACTATATCTTCCTGTGCATTCCGATGGAATTTCAGTTCATCAGAT 

GTTCACCATGGCCACCGCAGAACACCGAAGTAATTCCAGCATAGCGGGGAAGATGTTGA 

CCAAGGTGGAGAAGAATCACGAAAAGGAGAAGTCACAGCACCTAGAAGGCAGCGCCTC 

CTCTTCACTCTCCTCTGATTAGATGAAACTGTTACCTTACCCTAAACACAGTATTTCTTTT 

TAACTTTTTTATTTGTAAACTAATAAAGGTAATCACAGCCACCAACATTCCAAGCTACCC 

TGGGTACCTTTGTGCAGTAGAAGCTAGTGAGCATGTGAGCAAGCGGTGTGCACACGGAG 

ACTCATCGTTATAATTTACTATCTGCCAAGAGTAGAAAGAAAGGCTGGGGATATTTGGGT 

TGGCTTGGTTTTGATTTTTTGCTTGTTTGTTTGTTTTGTACTAAAA 

AATATCGTAGGGACATAAGTATATACATGTTATCCAATCAAGATGGCTAGAATGGTGCCT 

TTCTGAGTGTCTAAAACTTGACACCCCTGGTAAATCTTTCAACACACTTCCACTGCCTGC 

GTAATGAAGTTTTGATTCATTTTTAACCACTGGAATTTT 

GATGATTTTGCACTTTGAGATTAAAATGCCATGTCTATTTGATTAGTCTTATTTTTTTATT 

TTTACAGGCTTATCAGTCTCACTGTTGGCTGTCATTGTGACAAAGTCAAATAAACCCCCA 

AGGACGACACACAGTATGGATCACATATTGTTTGACATTAAGCTTTTGCCAGAAAATGTT 

GCATGTGTTTTACCTCGACTTGCTAAAATCGATTAGCAGAAAGGCATGGCTAATAATGTT 

GGTGGTGAAAATAAATAAATAAGTAAACAAAAWRAARAWWGCCTGCTCTCTCTGTGCC 

TAGCCTCAAAGCGTTCATCATACATCATACC^ 

TTGACAGGAGAAAAAGATCTAAAGATCTTTTATTTTCATCTTTTTTGGTTTTCTT 

ACTAAGAAGCTTAAATGTTGATAAAATATGACTAGTTTTGAATTTACACCAAGAACTTCT 

CAATAAAAGAAAATCATGAATGCTCCACAATTTCAACATACCACAAGAGAAGTTAATTTC 

TTAACATTGTGTTCTATGATTATTTGTAAGACCTTCACCAAGTTCTGATATCTTTTAAAGA 

CATAGTTCAAAATTGCTTTTGAAAATCTGTATTCTTGAAAATATCCTTGTTGTGTATTAGG 

TTTTTAAATACCAGCTAAAGGATTACCTCACTGAGTCATCAGTACCCTCCTATTCAGCTC 

CCCAAGATGATGTGTTTITGCTTACCCTAAGAGAGGTTTTCTTCTTATTTTT AGATAATTC 

AAGTGCTTAGATAAATTATGTTTTCTTTAAGTGTT^ 

TAATATGTTATAGCTGAATCTTTTTGGTAACTTTAAATCTTTATCATAGACTCTGTACATA 

TGTTCAAATTAGCTGCTTGCCTGATGTGTGTATCATCGGTGGGATGACAGAACAAACATA 

TTTATGATCATGAATAATGTGCTTTGTAAAAAGATTTCAAGTTATTAGGAAGCATACTCT 

GTTTTTTAATCATGTATAATATTCCATGATACTTTTATAGAACAATTCTGGCTTCAGGAAA 

GTCTAGAAGCAATATTTCTTCAAATAAAAGGTGTTTAAACTTTAAAAAAAAAAAAAAAAA 

AAAAAAAAAAA 
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NNTGYRTAFFGKYLT^YNGSYIPPGWREWLGLIKN 

TNESINYFKMSKEMYPHRPVMMVISH^ 

MQYTGPMLPIHMEFTNILQRKIILQTLMSVDDSVER^ 

LVKGKSMPYDFDIRWFFIRGPSVEPGSIW 

GNRFRTNKKAKIWRDTFLVERGK^^ 

KWQQEDTSGKLRIHKCKGPSDLLTVRQ^ 

LRNQGTPKYKPRFVHTRQTRSLSVEFEGE^ 

GGNRGRMLADSSNAVGPPTTVRVTHKCT 

K^REWGHLKRRKPEECSCSKQSYYNKEKGVKXQEKLKS 

RRKKERKEKRRQRKGEECSLPGLTCFTHDNNHWQTAPFW 

HNFLFCEFATGFLEYFDMNTDPYQLTNTVHTVERGILNQLHVQLM 

GNKDGGSYDLHRGQLWDGWEG 
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AACCGAGAAGCGCTCCGTAAAGCCATCCGCACGCTCAGAAAGGCCGTCCACAGGGAGCAGTTTCACCTCtAGCTCTCAGG 
C AT GA ACCTCGACGTGGCTAAAAAGCCT CCCAGAACAT CTGAACGCCAGGCAGAGTCCTGT GGAGTGGGCCAGGGT CATG 
CAGAAAACCAATGTGTCAGTTGCAGGGCTGGGACCTATTATGATGGAGCACGAGAACGCTGCATTTTATGTCCAAATGGA 
ACCTTCCAAAATGAGGAAGGACAAATGACTTGTGAACCATGCCCAAGACCAGGAAATTCTGGGGCCCTGAAGACCCCAGA 
AGCTTGGAATATGTCTGAATGTGGAGGKCTGTGTCAACCTACTGAATATTCTGCAGATGGCTTTGCACCTTGCCAGCTCT 
GTGCCCTGGGCASGTTCCAGCCTGAAGCTGGTCGAACTTCCTGCTTCCCCTGTGGAGGAGGCCTTGCCACCAAACATCAG 
GGAGCTACTTCCTTTCAGGACTGTGAAACCAGAGTTCAATGTTCACCTGGACATTTCTACAACACCACCACTCACCGATG 
TATTCGTTGCCCAGTGGGAACATACCAGCCTGAATTTGGAAAAAATAATTGTGTTTCTTGCCCAGGAAATACTACGACTG 
ACTTTGATGGCTCCACAAACATAACCCAGTGTAAAAACAGAAGATGTGGAGGGGAGCTGGGAGATTTCACTGGGTACATT 
GAATCCCCAAACTACCCAGGCAATTACCCAGCCAACACCGAGTGTACGTGGACCATCAACCCACCCCCCAAGCGCCGCAT 
CCTGATCGTGGTCCCTGAGATCTTCCTGCCCATAGAGGACGACTGTGGGGACTATCTGGTGATGCGGAAAACCTCTTCAT 
CCAATTCTGTGACAACATATGAAACCTGCCAGACCTACGAACGCCCCATCGCCTTCACCTCCAGGTCAAAGAAGCTGTGG 
ATTCAGTTCAAGTCCAATGAAGGGAACAGCGCTAGAGGGTTCCAGGTCCCATACGTGACATATGATGAGGACTACCAGGA 
ACTCATTGAAGACATAGTTCGAGATGGCAGGCTCTATGCATCTGAGAACCATCAGGAAATACTTAAGGATAAGAAACTTA 
TCAAGGCTCTGTTTGATGTCCTGGCCCATCCCCAGAACTATTTCAAGTACACAGCCCAGGAGTCCCGAGAGATGTTTCCA 
AGATCGTTCATCCGATTGCTACGTTCCAAAGTGTCCAGGTTTTTGAGACCTTACA7VATGACTCAGCCCACGTGCCACTCA 
ATACAAATGTTCTGCTATAGGGTTGGTGGGACAGAGCTGTCTTCCTTCTGCATGTCAGCACAGTCGGGTATTGCTGCCTC 
CCGTATCAGTGACTCATTAGAGTTCAATTTTTATAGATAATACAGATATTTTGGTAAATTGAACTTGGTTTTTCTTTCCC 
AGCATCGTGGATGTAGACTGAGAATGGCTTTGAGTGGCATCAGCTTCTCACTGCTGTGGGCGGATGTCTTGGATAGATCA 
AGGGCTGGCTGAGCTGGACTTTGGTCAGCCTAGGTGAGACTCACCTGTCCTTCTGGGGTCTTACTCCTCCTCAAGGAGTC 
TGTAGTGGAAAGGAGGCCACAGAATAAGCTGCTTATTCTGAAACTTCAGCTTCCTCTAGCCCGGCCCTCTCTAAGGGAGC 
CCTCTGCACTCGTGTGCAGGCTCTGACCAGGCAGAACAGGCAAGAGGGGAGGGAAGGAGACCCCTGCAGGCTCCCTCCAC 
CCACCTTGAGACCTGGGAGGACTCAGTTTCTCCACAGCCTTCTCCAGCCTGTGTGATACAAGTTTGATCCCAGGAACTTG 

AGT TCTAAGCAGTGCTCGTGAAAAAAAAAAGCAGAAAGAATTAGAAATAAATAAAAACTAAGCACT T CT GGAGACATAAA 
AA 
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ATGAACCT CGACGTGGCTAAAAAGCCTCCCAGAAC ATCT GAACGCCAGGCAGAGT CCTGT GGAGT GGGCCAGGGTCA 
T GCAGAAAACCAAT GTGT CAGTTGCAGGGCTGGGACCT ATTAT GAT GGAGCACGAGAACGCTGCATT T TAT GTCCAAATG 
GAACCTTCCAAAATGAGGAAGGACAAATGACTTGTGAACCATGCCCAAGACCAGGAAATTCTGGGGCCCTGAAGACCCCA 
GAAGCTTGGAATATGTCTGAATGTGGAGGKCTGTGTCAACCTACTGAATATTCTGCAGATGGCTTTGCACCTTGCCAGCT 
CTGTGCCCTGGGCASGTTCCAGCCTGAAGCTGGTCGAACTTCCTGCTTCCCCTGTGGAGGAGGCCTTGCCACCAAACATC 
AGGGAGCTACTT CCT TTCAGGACTGTGAAACCAGAGTTCAATGTT CACCTGGACATTTCT ACAACACCACCACTCACCGA 
TGTATTCGTTGCCCAGTGGGAACATACCAGCCTGAATTTGGAAAAAATAATTGTGTTTCTTGCCCAGGAAATACTACGAC 
TGACTTTGATGGCTCCACAAACATAACCCAGTGTAAAAACAGAAGATGTGGAGGGGAGCTGGGAGATTTCACTGGGTACA 
TTGAATCCCCAAACTACCCAGGCAATTACCCAGCCAACACCGAGTGTACGTGGACCATCAACCCACCCCCCAAGCGCCGC 
ATCCTGATCGTGGTCCCTGAGATCTTCCTGCCCATAGAGGACGACTGTGGGGACTATCTGGTGATGCGGAAAACCTCTTC 
ATCCAATTCTGTGACAACATATGAAACCTGCCAGACCTACGAACGCCCCATCGCCTTCACCTCCAGGTCAAAGAAGCTGT 

GGATTCAGTTCAAGTCCi^TGAAGGGASCAGCGCTAGA 

GAACTCAT TGAAGACAT AGT TCGAGATGGCAGGCT CT ATGCATCT GAGAACCATCAGGAAAT ACTTAAGGAT AAGAAACT 
TATCAAGGCTCTGTTTGATGTCCTGGCCCATCCCCAGAACTATTTCAAGTACACAGCCCAGGAGTCCCGAGAGATGTTTC 
CAAGATCGTTCATCCGATTGCTACGTTCCAAAGTGTCCAGGTTTTTGAGACCTTACAAATGA 
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. . . MNLDVAKKPPRTSEKQAESCGVGQGHAENQCVSCRAGTYYDGARERCILCPNGTFQNEEGQMTCEPCPRPGNSGALK 
TPEAWNMSECGGLCQPTEYSADGFAPCQLCALGXFQPEAGRTSCFPCGGGLATKHQGATSFQDCETRVQCSPGHFYNTTT 
HRCIRCPVGTYQPEFGKNNCVSCPGNTTTDFDGSTNITQCKNRRCGGELGDFTGYIESPNYPGNYPANTECTWTINPPPK 
RRILIWPEIFLPIEDDCGDYLVMRKTSSSNSVTTYETCQTYERPIAFTSRSKKLWIQFKSNEGNSARGFQVPYVTYDED 
YQELIEDIVRDGRLYASENHQEILKDKKLIKALFDVLAHPQNYFKYTAQESREMFPRSFIRLLRSKVSRFLRPYK. 
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MNLDVAKKPPRTSERQAESCGVGQGHAENQCVSCRAGTYYDGARERCILCPNGTFQNEEG 

QMTCEPCPRPGNSGALKTPEAWNMSECGGLCQPTEYSADGFAPCQLCALGXFQPEAGRTS 

CFPCGGGLATKHQGATSFQDCETRVQCSPGHFYNMTHRCIRCPVGTYQPEFGKNNCVSC 

PGNT TTDFDGS TNI TQCKNRRCGGELGDFTGYI ES PN YPGNYPANTECTWT INPPPKRRI 

TINPPPKRRI 

********** 

LIWPEIFLPIEDDCGDYLVMRKTSSSNSVTTYETCQTYERPIAFTSRSKKLWIQFKSNE 
LIWPEIFLPIEDDCGDYLVMRKTSSSNSVTTYETCQTYERPIAFTSRSKKLWIQFKSNE 
************************************* *********************** 

GNSARGFQVPYVTYDEDYQELIEDIVRDGRLYASENHQEILKDKKLIKALFDVLAHPQNY 
GNSARGFQVPYVTYDEDYQELIEDIVRDGRLYASENHQEILKDKPCLIKALFDVLAHPQNY 
************************ ******************** **************** 

FKYTAQESREMFPRSFIRLLRSKVSRFLRPYK 
FKYTAQE S REMFPRS F I RLLRS KVS RFLRPYK 
******************************** 
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CAGCGGCCGCTGAATTCTAGGGCGGGTTCGCGCCCCGAAGGCTGAGAGCTGGCGCTGCTCGTGCCCTGTG 

TGCCAGACGGCGGAGCTCCGCGGCCGGACCCCGCGGCCCCGCTTTGCTGCCGACTGGAGTTTGGGGGAAG 

AAACTCTCCTGCGCCCCAGAAGAT TTCT TCCTCGGCGAAGGGACAGCGAAAGAT GAGGGTGGCAGGAAGA 

GAAGGCGCTTTCTGTCTGCCGGGGTCGCAGCGCGAGAGGGCAGTGCCATGTTCCTCTCCATCCTAGTGGC 

GCTGTGCCTGTGGCTGCACCTGGCGCTGGGCGTGCGCGGCGCGCCCTGCGAGGCGGTGCGCATCCCTATG 

TGCCGGCACATGCCCTGGAACATCACGCGGATGCCCAACCACCTGCACCACAGCACGCAGGAGAACGCCA 

TCCTGGCCATCGAGCAGTACGAGGAGCTGGTGGACGTGAACTGCAGCGCCGTGCTGCGCTTCTTCTTCTG 

TGCCATGTACGCGCCCATTTGCACCCTGGAGTTCCTGCACGACCCTATCAAGCCGTGCAAGTCGGTGTGC 

CAACGCGCGCGCGACGACTGCGAGCCCCTCATGAAGATGTACAACCACAGCTGGCCCGAAAGCCTGGCCT 

GCGACGAGCTGCCTGTCTATGACCGTGGCGTGTGCATTTCGCCTGAAGCCATCGTCACGGACCTCCCGGA 

GGATGT TAAGTGGATAGAC ATCACACCAGAC ATGATGGTACAGGAAAGGCCT CT T GATGTTGACTGTAAA 

CGCCTAAGCCCCGATCGGTGCAAGTGTAAAAAGGTGAAGCCAACTTTGGCAACGTATCTCAGCAAAAACT 

ACAGCTATGTTATTCATGCCAAAATAAAAGCTGTGCAGAGGAGTGGCTGCAATGAGGTCACAACGGTGGT 

GGATGTAAAAGAGATCTTCAAGTCCTCATCACCCATCCCTCGAACTCAAGTCCCGCTCATTACAAATTCT 

TCTTGCCAGTGTCCACACATCCTGCCCCATCAAGATGTTCTCATCATGTGTTACGAGTGGCGTTCAAGGA 

TGATGCTTCTTGAAAATTGCTTAGTTGAAAAATGGAGAGATCAGCTTAGTAAAAGATCCATACAGTGGGA 

AGAGAGGCTGCAGGAACAGCGGAGAACAGTTCAGGACAAGAAGAAAACAGCCGGGCGCACCAGTCGTAGT 

AATCCCCCCAAACCAAAGGGAAAGCCTCCTGCTCCCAAACCAGCCAGTCCCAAGAAGAACATTAAAACTA 

GGAGTGCCCAGAAGAGAACAAACCCGAAAAGAGTGTGAGCTAACTAGTTTCCAAAGCGGAGACTTCCGAC 

TTCCTTACAGGATGAGGCTGGGCATTGCCTGGGACAGCCTATGTAAGGCCATGTGCCCCTTGCCCTAACA 

ACTCACTGCAGTGCTCTTCATAGACACATCTTGCAGCATTTTTCTTAAGGCTATGCTTCAGTTTTTCTTT 

GTAAGCCATCACAAGCCAT AGT GGTAGGT TTGCCCT TT GGTACAGAAGGTGAGT TAAAGCTGGTGGAAAA 

GGCTTATTGCATTGCATTCAGAGXAACCTGTGTGCATACTCTAGAAGAGTAGGGAAAATAATGCTTGTTA 

CAAT TCGACCTAAT ATGTGCATTGTAAAATAAATGCCATATT TCAAACAAAACACGTAATT T TT T T ACAG 
TATGTTTTATTACCTTTTGATATCTGTTGTTGCAATGTTAGTGATGTTTTAAAATGTGATGAAAATATAA 
TGT T T TT AAGAAGGAACAGT AGTGGAATGAATGTTAAAAGATCT T T ATGTGTTTATGGTCTGC AGAAGGA 
TTTTTGTGATGAAAGGGGATTTTTTGAAAAATTAGAGAAGTAGCATATGGAAAATTATAATGTGTTTTTT 
TACCAATGACTTCAGTTTCTGTTTTTAGCTAGAAACTTAAAAACAAAAATAATAATAAAGAAAAATAAAT 
AAAAAGGAGAGGC AGACAATGTCT GGATT CCTGT TT T TT GGT TACCT GAT T TCCATGATCAT GATGCTTC 
TTGTCAACACCCTCTTAAGCAGCACCAGAAACAGTGAGTTTGTCTGTACCATTAGGAGTTAGGTACTAAT 
TAGT TGGCTAATGCT CAAGT ATT TT AT ACCCACAAGAGAGGTAT GT CACTCATCTTACT TCCCAGGACAT 
CCACCCTGAGAATAATTTGACAAGCTTAAAAATGGCCTTCATGTGAGTGCCAAATTTTGTTTTTCTTCAT 
TTAAAT ATTT TCTTTGCCT AAAT ACATGT GAGAGGAGTTAAATATAAATGTACAGAGAGGAAAGT TGAGT 
TCCACCTCTGAAAT GAGAATT ACTTGACAGTTGGGAT ACTTTAAT CAGAAAAAAAGAACTTAT TTGCAGC 
ATTTT ATCAACAAAT T TCATAATTGT GGACAATTGGAGGCAT TT ATT T TAAAAAACAAT T T T ATT GGCCT 
TTTGCTAACACAGTAAGCATGTATTT TAT AAGGCAT TCAAT AAAT GCACAACGCCCAAAGGAAATAAAAT 
CCTATCTAATCCT ACTCTCCACTACACAGAGGTAAT CACT ATT AGTATT T TGGCAT ATTATTCTCCAGGT 
GTTTGCTTATGCACTTATAAAATGATTTGAACAAATAAAACTAGGAACCTGTATACATGTGTTTCATAAC 
CTGCCTCCTTTGCTTGGCCCTTTATTGAGATAAGTTTTCCTGTCAAGAAAGCAGAAACCATCTCATTTCT 
AACAGCT GTGT TATAT TCCAT AGTAT GC AT T ACTCAACAAACTGT TGTGCTATT GGATACT TAGGTGGTT 
TCTTCACTGACAATACTGAATAAACATCTCACCGGAATTC _ ; 
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ATGTTCCTCTCCATCCTAGTGGC 

GCTGTGCCTGTGGCTGCACCTGGCGCTGGGCGTGCGCGGCGCGCCCTGCGAGGCGGTGCGCATCCCTATG 
TGCCGGCACATGCCCTGGAACATCACGCGGATGCCCAACCACCTGCACCACAGCACGCAGGAGAACGCCA 
TCCTGGCCATCGAGCAGTACGAGGAGCTGGTGGACGTGAACTGCAGCGCCGTGCTGCGCTTCTTCTTCTG 
TGCCATGTACGCGCCCATTTGCACCCTGGAGTTCCTGCACGACCCTATCAAGCCGTGCAAGTCGGTGTGC 
CAACGCGCGCGCGACGACTGCGAGCCCCTCATGAAGATGTACAACCACAGCTGGCCCGAAAGCCTGGCCT 
GCGACGAGCTGCCTGTCTATGACCGTGGCGTGTGCATTTCGCCTGAAGCCATCGTCACGGACCTCCCGGA 
GGATGT TAAGTGGATAGACAT CACACCAGAC ATGATGGTACAGGAAAGGCCTCTTGATGT T GACTGTAAA 
CGCCTAAGCCCCGATCGGTGCAAGTGTAAAAAGGTGAAGCCAACTTTGGCAACGTATCTCAGCAAAAACT 
ACAGCT AT GT T AT TCATGCCAAAAT AAAAGCTGTGCAGAGGAGT GGCTGCAATGAGGTCACAACGGT GGT 
GGATGTAAAAGAGATCTTCAAGTCCTCATCACCCATCCCTCGAACTCAAGTCCCGCTCATTACAAATTCT 
TCTTGCCAGTGTCCACACATCCTGCCCCATCAAGATGTTCTCATCATGTGTTACGAGTGGCGTTCAAGGA 
T GAT GCT T CTTGAAAAT T GCTT AGT TGAAAAATGGAGAGAT CAGCT TAGTAAAAGATCCAT ACAGTGGGA 
AGAGAGGCTGCAGGAACAGCGGAGAACAGTTCAGGACAAGAAGAAAACAGCCGGGCGCACCAGTCGTAGT 
AATCCCCCCAAACCAAAGGGAAAGCCTCCTGCTCCCAAACCAGCCAGTCCCAAGAAGAACATTAAAACTA 
GGAGT GCCCAGAAGAGAACAAACCCGAAAAGAGTGTGA 
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MFLS I LVALCLWLHLALGVRGAPCEAVRI PMCRHMPWNI TRMPNHLHHS TQENAI LAIEQ YEELVDVNCS 
AVLRFFFCAMYAPICTLEFLHDPIKPCKSVCQRARDDCEPLMKMYNHSWPESLACDELPVYDRGVCISPE 
AIVTDLPEDVKWIDITPDMMVQERPLDVDCKRLSPDRCKCKKVKPTLATYLSKNYSYVIHAKIKAVQRSG 
CNEVTTWDVKEIFKSSSPIPRTQVPLITNSSCQCPHILPHQDVLIMCYEWRSRMMLLENCLVEKWRDQL 
SKRSIQWEERLQEQRRTVQDKKKTAGRTSRSNPPKPKGKPPAPKPASPKKNIKTRSAQKRTNPKRV 
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FIGURE 6 1 



CGGCACCAAGAGCACT GGCCAAGTC AGCTTCT TCT GAGAGAGTCT CTAGAAGACATGATGCT ACACT CAGCT T TGGGTCT 
CTGCCTCTTACTCGTCACAGTTTCTTCCAACCTTGCCATTGCAATAAAAAAGGAAAAGAGGCCTCCTCAGACACTCTCAA 
GAGGATGGGGAGATGACATCACT TGGGT ACAAACTT AT GAAGAAGGTCTCT T TT ATGCTCAAAAAAGTAAGAAGCCAT TA 
ATGGT TAT TCAT CACCTGGAGGATT GTCAATACTCTCA AGC ACTAAAGAAAGT AT T T GCCCAAAATGAAGAAATACAAGA 

TGCCTAGAATCAT GT T T GT AGACCCTT CT T TAACAGT TAGAGCT GACAT AGCTGGAAGATACTCTAACAGATT GTACACA 
TAT GAGCCTCGGGAT T TACCCCT ATTGAT AGAAAACAT GAAGAAAGCAT T AAGACTTAT TCAGTCAGAGCTATAAGAGAT 
GATAGAAAAAAGCCTTCACTTCAAAGAAGTCAAATTTCATGAAGAAAACCTCTGGCACATTGACAAATACTAAATGTGCA 
AGT AT AT AGAT T T T GTAATAT TACT ATT TAGT T T TT T T AATGT GT T TGCAAT AGTCT TATTAAAATAAATGT T T TTT AAA 
TCTGAAAAAAAAAAAAAAAAAAAAAAAAA 
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ATGATGCTACACTCAGCTTTGGGTCTCTGCCTCTTACTCGTCACAGTTTCTTCCAACCTTGCCATTGCAATAAAAAAGGA 
AAAGAGGCCT CC TCAGACACTCTCAAGAGGATGGGGAGATGACATCAC T TGGGTACAAACT TATGAAGAAGGTCT CT TT T 
ATGCTCAAAAAAGTAAGAAGCCAT TAATGGT TAT T CATCACCTGGAGGAT TGTCAATACTCTCAAGCACTAAAGAAAGTA 
T TTGCCCAAAATGAAGAAATACAAGAAAT GGCTCAGAAT AAGTT CATCAT GCT AAACCT TATGCATGAAACCACTGATAA 
GAATTTATCACCTGATGGGCAATATGTGCCTAGAATCATGTTTGTAGACCCTTCTTTAACAGTTAGAGCTGACATAGCTG 

GAAGATACTCTAACAGATTGTACACATATGAGCCTCGGGATTTACCCCTATTGATAGAAAACATGAAGAAAGCATTAAGA 
CTTAT TCAGT CAGAGCTAT AA 
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agcggccggggccacgBS?agcgcgacggctgcgcggggggcgggagccgcggcggcgag 

GGCGGGCGCGCTCCCCGGGAGGGCCCGGCGGGGAACGGCCGCGATCGGGGCCGCAGCCACG 

CTGCCGAGGCGCCCGGGGACCCGCAGGCGGCCGCGTCCnTGCTGGCCCCTATGGACGTGGG 

GAGGAGCCGCTGGAGAAGGCGGCGCGCGCCCGCACTGCCAAGGACCCCAACACCTATAAAGT 

ACTCTCGCTGGTATTGTCAGTATGTGTGTTAACAACAATACnTGGT^ 

CCAAGCTGTGCCAAAGAAGTTAAAAGTTGCAAAGGTC 

CTGTCGCTGTGATGCTGCCTGTGTTGAGC^ 

CATAGAACCAGAACATATATGGACITGCAACA 

GAAGCCTCTGTGCCTGTTCAGATGACTGCAAGGACAAGGGCGACTGCT 

CTGTGTGTCAAGGTGAGAAAAGTTGGGTAGAAGAACCATGTGAGAGCATTAATGAGCCACAG 

TGCCCAGCAGGGTTTGAAACGCCTC^ 

ATITACACACTTGGGGTGGACITCTTCCTGTTATTAGC 

CTAAAAACATGAGACCGGTATATCCAACAAAAACmCCCCAATCACTACA 

GATTGTATCCAGAATCTCATGGCATAATCGACAATAAAATGTATGATCCCAAAATGAATGCTT 

CCITITCACTTAAAAGTAAAGAGAAATTTAATCCT 

TCACAGCTAAGTATCAAGGCCTCAAGTCTGGCACATTTTTCTGG 

TTAACGGAATTTTCCCAGACATCTATAAAATGTATAATGGTTCAGTACCATT^ 

TTTTAGCTGTTCTrCAGTGGCTACAGCTTCCTAAA 

TTTAGAAGAACCAGATTCTTCAGGT^^ 

CTTGCAGAGGGTTGATGGTATGGTTGGTATGCTGA 

CAGATGCCTGAACCTCATCC^^ 

CATATATCTGAATAAATATTTGGGGGATGTTAAAAATATTAAAGTTATCTATGGACCTG 

TCGATTGAGACCCTCTGATGTCCCAGATAAATACTATTCATTTAACTATGAAGGCATTGCCCG 

AAATCTTTCTTGCCGGGAACCAAACCAGCACTTCAAACCTTACCT 

GCGTTTGCACTTTGCTAAGAGTGATAGAATTGAGCCCnTGACATrCT 

CAACTTGCATTGAATCCCTCAGAAAGGAAATATTGTGGAAGTGGATITCATGGCT 

GTATTTTCAAATATGCAAGCCCTCTITGTTGGCTATGGACCTGGAT^ 

GCTGACACCTTTGAAAACATTGAAGTCTATAACTTAATGTGTGATTTACT 

GCTCCTAATAACGGAACTCATGGAAGTCTTAACCACCnTCTAAAG 

AAGCATCCCAAAGAAGTGCACCCCCTGGTACAGTGCCCCTTCACAAGAAACCCCAGAGATAA 
CCTTGGCTGCTCATGTAACCC^ 

ACTGTGGCAGAAGAGAAGATTATTAAGCATGAAACITrACCCTATGGAAGACCT 

CAGAAGGAAAACACCATCTGTCTrCTTTCCCAGCACCAGTTTATGAGTGGATACAGCCA 

ATCTTAATGCCCCTTTGGACATCCTATACCGTGGACAGAAATGACAGTTTCT 

TTCrCCAACTGTCTGTACCAGGACTTTAGAATrCCTCTTAGTCCT 

TAAAAATAACACCAAAGTGAGTTACGGGTTCCT 

TGGAATATATTCTGAAGCTTTGCXr^ 

ATATGGCGCTACTITCATGACACCCTACTGCGAAAGTATGCTGAAGAAAGAAATGGTGTCAAT 

GTCGTCAGTGGTCCTGTGTTTGACTTTGATTATGATGGACGTTGTGATTCCI^ 

GGCAAAAAAGAAGAGTCATCCGTAACCAAGAAATTTTGATTCCAACTC^ 

TAACAAGCTGTAAAGATACATCTCAGACGCCTITGCACTGTGAAAACCrAGACACC^ 

TCATTTTGCCHX^ACAGGACTC 

GGGTTGAAGAATTGTTAATGTTACACAGAGCACGGATCACAGATGTTGAGCACATCACTGGA 

CTCAGCTTCTATCAACAAAGAAAAGAGCCAGTTTCAGACATITrA^ 

CCAAC(nTTAGCCAAGAAGACM^ATGTTTTTTA 

GAACCTTATATTTTATATAGTCCTCTAGCTACACTATTGCATTGTTCAGA 

AGT:TAGAACGGAGCCCTCGGTGATGCGGAC^^ 

GTGGAGAGTGTTCCTGTTGAATCCT^ 

AGTTCGGGGGAATAAAGACAGACCACACCTAAAACTG^ 

TAGCTGTGAACATTGTCTGGATA^^^ 

ATGGCATTGGGCAAACAGTAGACTTATAGTAGGGTTGG 

TTATGAGAATTTTAAAGTGGTTCT^ 

TCAAAAAAAAAATTAACAGAAGCCAAAATACTTCTGAGACCTT 
TCCCCTCAAAATCCAAGTC^ 
AGATTTAATGGTTCAAATGAGTTC^ 
AAATCTTACTTTGTATTTGTATTT 
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MERDGCAGGGSRGGEGGRAPREGPAGNGRDRGRSHAAEAPGDPQAAASLLAPMDVGEEPLEKA 
ARARTAKDPNTYKVLSLVLSVCVLTT^ 

GNCCLDYQETCIEPEHIWTCNKFRCGEKRLTRSLCACSDDCKDKGDCCINYSSVCQGEKSWVEEP 
CESINEPQCPAGFETPPTLLFSLDGFRAEYLHtWGGLLPVISKL^ 

YSIVTGLYPESHGIIDNKMYDPKMNASFSLKSKEKFNPEWYKGEPIWVTAKYQGLKSGTF^ 

DVEINGIFPDIYKMYNGSWFEERILAVLQWLQLPKDEPJ'HFYTLYLEEPDSSGHSYGPVSSEVIK^ 

LQRVDG3VTVGMLMDGLKELNLFIRCLNLILISDHGMEQGSCKKYIYLNKYLGDVK^ 

LRPSDWDKYYSFNYEGIARNLSCREPNQHFKPYLKHFXPKRLHFAKSDRIEPLTFYLDPQWQLAL 

NPSERKYCGSGFHGSDNWSNMQALFVGYGPGFKHGffiADTFF^EVYNLMCDLLNLTPAPNNGT 

HGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPmDFQTQFmTVA 

TLPYGRPRVLQKENTICLLSQHQFMSGYSQDIIJMPLWTS^ 

VHKCSFYKNNTKVSYGFLSPPQLNKNSSGIYSEALLTTN^ 

NGVNVVSGPWDFDYDGRQDSLENI^QKRRVIRNQEILIFIHFEIVLTSCKDTS 

FILPHRTDNSESCVHGKHDSSWVEELmLHRARITDVEfflTGI^FYQQR^ 

QED. 
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ggttttcaa^steaacattttgatgcatcact^ 

gagatactac^^ 
catatatttactaattgtatc^ 

CCGGGGGATTTTAGTGGTGTATAACCTTGGACTCACACTGCrGTCTCT 

TTAGTAACAGGAGTATGGGAAGGCAAATACAAC^ 

AGAATCAGATATGAAGATTATCCGTGTCCT 

ATGGACACTTTCTTCTTCATCCTGCGCAAGAACAACCACCAGATCA^ 

CACCATGCCTCGGTGCTGAACATCTGGTGGTTTGTGATGAACTGGGTCCCCTGCG 

ATTTTGGTGCCACACITAATAGCTTCATCCACGTCCT 

AGTCCCTTCCATGCGTCCATACCTCTGGTGGAAGAAGTACATCACTCAGGGGCAGCT 

GTTTGTGCTGACAATCATCCAGACCAGCTGCGGGGTCATCTGGCCGTGCACATTCCCT 

TGGTTGTATTTCCAGATTGGATACATGATTTCCCTGATTGCTCTCT^ 

AGACCTACAACAAGAAAGGGGCCTCCCGAAGGAAAGACCACCTGAAGGACCACCAGAATGG 

GTCCATGGCTGCTGTGAAT GGAC ACACCAACAGCTITrCACCCCTGGAAA 

AAGGAAGCTGCGGAAGGAT^^AGTCAAAGAATTGAAACCCTCCAAACCACGTCATCT 

GTAAGCACAATATGAGTTGTGCCCCAATGCTCGTTAACAGCTGCTGTAACTAGTCTGGCCTAC 

AATAGTGTGATTCAAAGGGCGAATTCTTTCATCAATTCAAAACCCCT 

TTATATAAGTAGGGATAAGATTTCTAACATTTCTGGGCTCTCTGACCCCT 

AAAGGGAGTATTATTATAGTATACAACACT^ 

CTGAATTGTGATTCACAATTTAAAAACACT 

GCATGTGATTGTAAATGTAAATTTGTACAATGTTGTTATGGTAGAGAAACACACATGCCT^ 

AATTTAAAAAGCAGGGCCCAAAGCTTATTAGTTTAAATT 

ATTTGTAATAGCTCrGTTTAGAAAAAATCAAAGACCATGATTTA 

TTTCCAGTGACTTGTTGATGTGAAATCAGAC^ 

ATCAAGCAGGCTCAAATCTAGTGGAACAGTC^ 

TTTGAGTGCCACTATT3A^ 

ATATATTCTTTGTCCTCGAGATllTAGGAAGGGTGTAGGGTGAGTA 

AAGTGCTAAGTGTTTTTATACAGeAAACAAAAAGTCAATTT^ 

GGATGTATACITTTCAAGAGAGATGATTGCCTATTTACCGTTTGACA 

CAATGGGGAACTGGTTGCCAGGGTCTAAATTTG 

ACAGATTTCCTTGTAAAATGTGCCTAGTTTA 

GAACTTTTTAAGGTAAAATCAAATATAGCTAC^ 

GTAACTTGTTTAATGTAAATCT^ 

GTTTAGAACCTCITGTTTAAAAATAATAGACTGC^ 

GGCAGTGGTCAAACAGGTAAAGCCTATGATGTGTGTCATTTTAAAGTGTCGGAATTTAG 

TGAATACCTTCTCCATTGGGGGAAA 

CATTGACAATGTATAAACTAATTGTTGGTTTGA 

AATTTTGCACATTCGTACTATAGGGAGCCTATTGGTTCTCTATTAGTCTTG 

GAAAAGGAGTCATGGCATCTGTTTACATTTACCnTATCAAACCTAGAATGTG 

ATGTATGTCirCATTGCTAGGTACTAATTTGCAGATGTCTTT 

TAACATTCAATAGTGTGCTGTCAAAGTGTC 

GTCTAAACAGTAATCATTAAAACATTTTTGATTAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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MEHFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSVIYL 
VYNLGLTLLSLYMFCELVTGVWEGKYNFFCQGTRTAGESDMKm 
LRKNNHQITVLHVYHHASVLNIWWFVM^ 
LWWKKYITQGQLLQFVLTH^ 

KDHLKDHQNGSMAAVNGHTNSFSPLENNVKPRKXRKD. 
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FIGURE 11 



TTTTTTTTTAAACAAACAAATGCGGGTTTATTTCTCAGATGATGTTCATCCGTGAATGGTCCAGGGAAG6A 
CCTTTCACCTTGACTATATGGCATTATGTCATCACAAGCTCTGAGGCTTCTCCTTTCCATCCTGCGTGGAC 
AGCTAAGACCTCAGTTTTCAATAGCATCTAGAGCAGTGGGACTCAGCTGGGGTGATTTCGCCCCCCATCTC 
CGGGGGAATGTCTGAAGACAATTTTGGTTACCTCAATGAGGGAGTGGAGGAGGATACAGTGCTACTACCAA 
CTAGTGGATAAAGGCCAGGGATGCTGCTCAACCTCCTACCATGTACAGGGACGTCTCCCCATTACAACTAC 
CCAATCCGAAGTGTCAACTGTGTCAGGACTAAGAAACCCTGGTTTTGAGTAGAAAAGGGCCTGGAAAGAGG 
GGAGCCAACAAATCrGTCTGCTTCCTCACATTAGTCATTGGC7\AATAAGCATTCTGTCTCTTTGGCTGCTG 
CCTCAGCACAGAGAGCCAGAACTCTATCGGGCACCAGGATAACATCTCTCAGTGAACAGAGl'l'GACAAGGC 
CTATGGGAAATGCCTGATGGGATrATCTTCAGCTTGTTGAGCTTCTAAGTTTCTTTCJCCTTCATTC'rACCC 
TGCAAGCCAAGTTCTGTAAGAGAAATGCCTGAGTTCTAGCTCAGGT1TTCTTACTCTGAATTTAGATCTCC 
AGACCCTTCCTGGCCACAATTCAAATTAAGGCAACAAACATATACCTTCCATGAAGCACACACAGACTTTT 
GAAAGC7^AGGACAATGACTGCTTG7VA I ^TGAGGCCTTGAGGAATGAAGCTTTGAAGGAAAAGAATACTTTG'^ , 
TTCCAGCCCCCTTCCCACACTCTTCATGTGTTAACCACTGCCTTCCTGGACCTTGGAGCCACGGTGACTGT 
ATTACATGTTGTTATAGAAAACTGATTTTAGAGTTCTGATCGTTCAAGAGAATGATTAAATATACATTTCC 
TACAMAAAAAAAAAAAAAAGTCGACG 



FIGURE T 2 

( * 

agagatgggggtctcactatgttggccaggctggtcte'aaactcctgggctcaagcgatcctttggcctcg 
gcctcccaaagtgcatgagccaccatgcctggcctgtttagttttgtttcaagttgaaatacctttcttgt 
gttttctaattag7u\aagtaatatctactcattgtaaaKactcaaacagtgcagaaatgtagaaagtagaa 
agtgtaagtccctggttgtcccttctgcctgagcacaagcactgctcacagtttgatgtatatccttccag 
agactctcaaatttaagcaaataatttttattaccatgtctttttatttgaagacgtacatttgcctccaa 
agttcaacacaagttcaactgaccatatccttccatgacctgaatagatgctatcctttatcacgatgttc 
aattgcctttga7uigagagtagxccagxstatattcctg&vtcaaaatttggcatttttgatgatactactct 
acacagatcagactcatgtgcagaatcgtgcctggaga6agaggtttggttaagacagagatttctggaaa 

CATTCAAATTGC7\AATGGAAACTTGAAACCCACAATCT^TGAGGAATGTACTGGAAAAATAATCTG7\AGA 
GTTGACAAATTGTGTACTAGATTGAACACATGGAftTGC^ATGCCAATGAGACTTTCTGCACTAAAACTTAT 
CCTCATATGTACAACAATGATGTGTGTATTATATAACAGTGATGTGTACATTTCTGACACCCCATACATAA 
TATACACAGTTTGIWiT^AATGCATACATTTAAAAATA 

ACGCCTGAAGGATATTACTAGTGCCTAATATTGAGTArOAGTCACTGCGTGTTCGCATCAACTTGGAAGTG 
CAGTAATTGTTATAA7VATTAATCAGTGCAGCCAACAT^ATTTATG;\ATCACATCTTTGAAACTGTGCAGTA 
GCATATACATATATATTTTTAAATAACATTTTTCACAG^l'TTCCAGAGTTACTGTTGAAATCTGCATCACC 
AAAAAAAAAAAAAAGCAAGATTTTTTTAACAATGTAG^CACTCTTCAGACCCAGTAATCTGCGTGTGATTT 
CCTATTTGTAGATTCCCAAGAGACTTTAGCAGTCACGA^CCTTAATGCATGTACAGGATATTATTGTGACT 
TAATTTATCTGCAGTTTTTAATCCATGTGAAATTGGGAATTTTTAACCGAACTTGGATTAACCATGCCTGC 
CTTTCT/VAGGTTGCAAATGTTACATTAAATGATTTATGTTGT/y^AAAAAAAAAA 
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